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FEDERAL COMMENT 
* 


V.H.F/U.H.F. GEAR 


Over the last few years, groups of enthusiastic Amateurs have been 
breaking new ground in the v.hf. and particularly uwh.f, frequencies in 
Australia. New distance records have been set on the 288 576, 1215 and 
3300 Mc. bands, but it is almost certain that these achievements have 
Passed unnoticed by all but those few who have been involved. Although 
vhf. and uh. records are periodically published in this journal, few 
Amateurs would have paid much attention to them. 


___A quick survey of technical articles by Australian Amateurs in this 
journal in the last three years has revealed that only two full length 
articles and one short one have been published dealing with equipment 
in the uhf. frequencies. This appears to represent a lack of interest by 
those concerned in u.hf. experimental work, jn recording their exploits 
and thus stimulating interest by others in their work. 


The nature of equipment in these frequencies is such that, by present 
standards it must be home-built and tried, and involves considerable 
ingenuity in its construction. Surely the publication of articles on the 
gear used in these records would be of widespread interest and at the 
same time would record, for posterity, the equipment used. 


FIELD DAY CONTEST 


This month once again introduces the John Moyle Memorial National 
Field Day Contest on the 6th and 7th. Whilst this Contest has not always 
in the past enjoyed the popularity it rightfully deserves, there are always 
many of the same old entrants in the field, each vieing with the other 
for personal honors. Of more recent years, the rules have been extended 
to include multi-operator stations and mobile stations. 


These changes to the rules has encouraged several club stations and 
other stations to participate, but there is still room for many more portables 
“to get out and go”. In this age of transistors and more compact but still 
efficient aerial systems, one would image there would be greater interest 
in this annual event to perpetuate the name of a great “mobiler” himself— 
the late John Moyle. 


The popularity of this Contest can really only be measured in the 
number of stations who go portable or mobile and not by the number of 
fixed or home stations who may provide contacts when there are insufficient 
field stations to make the event worthwhile. You can promote the Contest 
these days without an expensive uae the power limit is 25 watts. Maybe 
you won't work much DX these days with that power, but on 80 or 40 
metres you will get more than your share of participating stations if you 
can spare the time to get away from the shack for the week-end. What 


about a try, fellows? 
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Further Modifications to the 522 for F.M. Operation 


HEN the 522 was modified and 
first installed there were no 
other channels in use except 

channel A, and therefore no means of 
checking interchannel interference un- 
der working conditions. 

A suggestion that interference may 
be experienced was given when 
the unit was checked with a signal 
generator, as there appeared to be a 
spurious response at one position, 


RECEIVER 

However, time has proved that the 
use of two crystal oscillators in the 
receiver for each mixer has given 
serious interference with interchannel 
A, B and C operation, mainly due to 
the selected second mixer crystal fre- 
quency of 7320 ke. 


RX C.0. 12AH7 


This halt 
not used| 


2nd MIXER 12SG7 


To eliminate the problem, the 7320 
ke. crystal has been removed and the 
7450 Ke. crystal has been used for both 
mixer injections, v.hf. and ht, for 
channel A, and the if. frequencies 
changed to’ suit this arrangement. 

This was mentioned in the original 
article as a possible method of achiev- 
ing mixing for both conversions from 
the one crystal, and has proved to be 
necessary. 

The receiver crystals now in use are: 
Channel A, as originally, 7450 ke.; 
channel B, now 7458.11 ke.; channel C, 
7466.33 ke. and, although not yet in 
use or tried, channel D, 7475.33 ke. 
Each crystal ‘is paralleled’ with a 3-30 


+267 Jasper Rd, McKinnon, S.E.14, Vie. 
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E. C. MANIFOLD,” VK3EM 


pF. trimmer to allow adjustment to 
correct net frequency. 

The first if. is slightly changed to 
11.754 ke. and the second if. channel 
is now 43 Mc., which can easily be 
covered by the tuning slug adjustment 
in the if. coils, 

Initial alignment should be done as 
suggested in the original article (Oct. 
and Nov. 1963 “A.R.”) on channel A 
and after the if. alignment has been 
made with the ratio detector adjusted 
to centre frequency, change to channel 
B, C and D in turn and adjust each 
crystal trimmer to give a centre zero 
reading on the ratio detector when 
netted on the net frequency to a stand- 
ard transmission, 

Modify the original circuit to show 
a 3-30 pF. trimmer across each receiver 


9002 
To Plate tuning coils. 
ttt 
x.3-30pf. trimmers. 
Allother parts as original unmarked. 
Fig.1.RECEIVER C.0. & 


MIXER modifcation. 


crystal and second mixer injection as 
shown in the circuit of Fig. 1, 

It is suggested that adjustment of 
oscillator injection should be experi- 
mented with, to give a limiter current 
of 60 to 80 4A. on noise alone. 

It is possible to provide injection 
voltages at each mixer to give quite 
high limiter grid current. This is mis- 
leading, as it appears that the receiver 
is at a more sensitive condition, In 
actual fact, the receiver may not un- 
mute except on very strong signals, 
which will mean that the weaker sig- 
nals will be missed, 

The explanation for this is not simple 
or straightforward. Broadly speaking, 
the muting amplifier amplifies an audio 
component present in the plate circuit 
of the limiter, and if too much oscillator 
voltage is injected at each mixer it 
appears that on marginal signals a fairl 
high mixer noise is generated, whicl 
is amplified by the if, strip’ to the 
limiter, and further amplified by the 
muting amplifier to produce greater 
rectified d.c. voltages as muting bias 
to the audio amplifier, which will bias 
the audio tube well past cut-off. 

The indications seen on the limiter 
grid meter will be a rise in limiter grid 
current for a received signal, but the 
set will not unmute until the signal 
reaches a fairly strong value. 

Incidentally, if you want to listen 
to an am. signal with the fm. receiver, 
an audio voltage can be picked off the 
limiter grid and fed to the audio ampli- 
fier, as the limiter is, among other 
things, a grid leak detector, 


TRANSMITTER 

Again as mentioned, only single 
channel operation was in use at the 
time of the 522 modification, and ad- 
justment to the crystal oscillator fre- 
quency by addition of parallel crystal 
capacitance proved to be difficult with 
the circuit shown, as adding C across 
the crystal only succeeded in reducin; 
the feedback voltage across the gri 
cathode circuit, with the resultant 
unstable crystal operation, and increas- 
ing the C beyond 10 pF. put the circuit 
out of oscillation. 

(Continued on Page 23) 


12SK7-CO. 


ToRM. 
stage. 


To FMod. 
Grid. 


x. Disconnect SW. from earth. 


Fig. 2. TRANSMITTER C.0-Modified formulti-channel operation. 
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NO-SPACE AERIAL SYSTEM FOR SIX BANDS* 


GETTING THE MOST FROM THE MINIMUM SITE AREA 


HERE aerial systems are con- 
W cerned nearly all Amateurs 

work under difficulties—that is 
to say that they are seldom in a posi- 
tion to put up the aerial that is 
theoretically best suited to their re- 
quirements, or even anything remotely 
resembling it. 


The main reason why we, as Amat- 
eurs, are achieving results’ which no 
commercial communications system de- 
signer would look upon as possible, is 
that we have the gift, or the knack, of 
improvisation, forced’ upon us by cir- 
cumstances, And the chief of these is 
Jack of space. 


The few fortunate owners of “aerial 
farm” facilities can choose and decide 
upon direction, length and height, and 
put up exactly what they want for each 
band. But for every one of these 
exceptional cases, there are a thousand 
Amateurs who say “I only work Twenty, 
because my garden is only 35 feet long,” 
or “No good trying Top Band, because 
I can’t get out with a 67-foot wire” 
+». and so on. 

It is chiefly the man who would like 
to work all bands who suffers from lack 
of space; if you are content with good 
DX on Twenty, you can probably put 
up a small beam and call it a day. Or 
if Forty is your favourite, a ground- 
plane or loaded vertical will see you 
through. But to work all bands, Ten to 
One-Sixty, with reasonable efficiency, 
you need either a lot of space or plenty 
of patience, time and ingenuity. And 
even then you mustn’t expect to beat 
the top DX’ers at their own game! 


NO SPACE AT ALL! 

To show what can be done by almost 
any Amateur transmitter, — without 
heavy expense or even any purchase 
of commercial gear, it was decided to 
start from the premise that no space 
at all was available in the way of a 
garden. The house or bungalow itself 
would have to form the boundaries of 
the aerial system, with no masts or 
erections of any Kind permitted in the 
backyard, or whatever space might in 
reality be available. This was taken 
to be about the most difficult case with 
a ‘definite object in view (although it 
is realised that some people in flats or 
terraced houses, could he even’ worse 
oft). 

‘The basis of the aerial system was a 
mast of the usual t.v. variety, fixed (by 
the local t.v. dealer) to the chimney- 
stack at the centre of a smallish bunga- 
Jow. A 20-ft. length of dural was used, 
but allowed to overlap the chimney by 
four feet or more, to give a really firm 
support. A continuous halyard of tough 
nylon line (435 Ib. breaking-strain!) 
was run through an insulator which 
was securely fixed to the top of the 
mast instead of a pulley. 


"Reprinted from “The Short Wave Magazine,” 
April, 1964. 
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L. H. THOMAS, M.B.E. (G6QB) 


layout arrangement of the 
by G6QB in 
his article. In suitable locations, the 


Since the band of greatest interest 
was to be Twenty, a dipole for that 
band was chosen, and in view of the 
fact that sloping dipoles (mis-named 
“Inverted Vees,” which are something 
quite different) are so efficiént, this 
type was decided upon. Indeed, it was 
mandatory, since one cannot put up a 
horizontal dipole without two supports! 

Tt was found that the two legs, cut 
to 16 ft. 6 in. each, sloped down at 
about 40° from the horizontal when 
they were pulled out to the extremities 
of the building (again using nylon cord 
for the purpose). With some shapes 
and sizes of building the angle of droop 
will be steeper, but this does not appear 
to be critical, and since tuned feeders 
are used, any deviation of the centre 
impedance from 72 ohms is of no 
consequence, 

A length of open-wire line was made 
up, and fortuitiously turned out to be 
roughly 33 feet from dipole centre to 
lead-in insulators, allowing for a slight 
pull-out to avoid guttering and so on. 
The feeders were made of ordinary 
plasti-covered lighting flex, 33 feet of 
the “flat twin” variety being pulled 
apart into two single wires. Polythene 
curtain-rail was the material chosen 
for the spreaders. The curtain rail, in 
this instance, was cut into three-inch 
lengths and’ drilled to give a slight 
clearance for the flex. One spacer every 
eighteen inches was used, and each one 
was sealed to the plastic insulation of 
the wire by a dab with the soldering 
iron. 


SUPPORTING THE AERIAL 


‘The centre should obviously be haul- 
ed up to the very highest possible point, 
with both legs and the open-wire feeder 
drooping down the roof. Even this 
simple arrangement gives scope for 
some vicious tangles and ca‘ gs—up 
‘on obstructions, under tiles and at the 
eaves—but keep a clear head and you 
will end up with the feeder coming 
down centrally, and the two legs of the 
dipole, extended to any convenient 
length with nylon or polythene cord, 
dropping on either side. From this point 
everything depends upon the shape and 
size of the house or bungalow. 


__In this particular case it was a long- 
ish shape, with garage at one end, and 
the anchorage points for the cords were 
pretty obvious. At one end a slight 
extension was made by means of a 
horizontal pole attached to the garage 
roof, and a similar dodge could have 
been used at the other end had it been 
necessary, Small egg insulators were 
used beiween the dipole ends and the 
nylon cord, but the insulation of the 
latter is so good that they are hardly 
necessary. The general configuration 
is shown in Fig, 1. 


Erection completed, and the feeder 
connected to two lead-in insulators, all 
that remained was to make sure ‘that 
the thing worked! There was obviously 
going to be no doubt about this on 
Twenty, so that band was taken first, 
and then the scheme for each of the 
other bands tried out, 


SIX-BAND SUITABILITY 

The configurations are shown in Fig. 
2, from which it will be seen that the 
aerial is used as a loaded vertical on 
One-Sixty and Eighty; as a tuned 
vertical on Forty; as a straight doublet 
on Twenty; and simply as a centre-fed 
wire tuned’ to resonance on Fifteen and 
Ten. On Ten, actually, it can be re- 
garded as two dipoles in phase, whereas 
on Fifteen it is a kind of elongated 
dipole, (part of the feed-line having 
been separated out, so to speak, ani 
allowed to radiate along with the aerial. 


On Twenty, if the feeder is roughly 
33 feet long, it will give a good match 
into 72 ohm line and no a.tu. will be 
necessary. This is because the half- 
wave of feeder will show the same 
impedance at the bottom end as it is 
confronted with at the top, and will 
therefore be very near 72 ohms. If 
the 33 ft. line is not practicable, no 
matter—use the atu. to produce a 
match into whatever impedance the 
bottom of the feeder looks like. 


If a choice of direction is possible 
(after all, most houses have four cor- 
ners!) a little thought about this will 
be worth while. The natural run for 
the actual aerial described was roughly 
NE-SW, which meant that it was ex- 
tremely good for the U.S.A. (check up 
‘on your DX Zone Map!), but very poor 
for New Zealand and South America. 
Unfortunately, being good for the U.S.A. 
meant that it'was also good (much too 
good) for South-East Europe, whence 
so many strange noises originate. 
Eventually, by means of some juggling, 
a run was fixed upon which was almost 
East-West . . . but you will have to 
make your ‘own individual decision 
according to local circumstances. 


Excellent reports were received with 
150 watts into this aerial on Twenty— 
comparable with, or even better than, 
those from a long-wire which had pre- 
viously been in use. Countries worked 
included KH6, KL7, ZL, JA, W, VE, 
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ZS, CE, VP8, FB8, VS9, VU, VSI and 
many others. 

‘And so to Forty! On this band the 
aerial is a vertical quarter-wave which 
has been made somewhat too long by 
the arms of the dipole—the feeder 
alone would make the quarter-wave. 
By means of the usual type of atu. a 
good match was obtained, and it was 
very heartening to note that it did 
exhibit the characteristics expected 
from a ground-plane, European sta- 
tions were one or two S-points lower 
compared with the long-wire (which 
had been left up for comparisons, but 
was later taken down), and this led to 
the belief that the efficiency was not 
going to be high. However, after dark- 
ness had come, the heartening discovery 
was made that W and VE stations were 
two S-points better on the vertical 
than on the long wire! Switching over 
quickly from one to the other, using 
two at.u’s, confirmed that the ratio of 
DX to European QRM was very much 
better on the vertical. 

A really good earth connection is 
obviously ‘a necessity here, and since 
the “no-space” claim had been made, 
it was felt that the use of radials or 
a counterpoise would be cheating. So 
the mains earth was carefully bonded 
to three different water-pipes within 
the house, and a long earth-spike (six 
feet of it) was knocked in the ground 
just outside the window. Results spoke 
for themselves, reception being excel- 
Jent, and transmission on 40. metres 
(with 150 watts of c.w.) fetched in 579 
and 589 reports from ‘Wi, 2, 3 and 3 
as early as 2130 G.M.T. 


THE LF. BANDS 

There has been little compromise so 
far; on Twenty, fed as a doublet, the 
aerial did what’ was expected, and on 
Forty, with the feeders strapped, it 
definitely exceeded expectations. So to 
Eighty, with some trepidation, where 
the feeders remained strapped, ‘but the 
aerial was a pretty short vertical for 
the band. Serious ioading was used, as 
in Fig. 2(a), and the normal run of 
sb, and c.w, contacts around Europe 
were made. The pleasant surprise came 
when 5A3CJ appeared on 3785 ke. s.s.b., 
quite early one evening (around 1900) 
and was at least one S-point better on 
this small vertical than on_ the long 
wire. At the time of testing, Eighty was 
going through a bad patch for DX, and 
the early morning ZLs had gone, so, 
regrettably, it was not possible to’ test 
the aerial ‘on them. But on reception 
it seemed excellent on any stray DX 
that did come up; and on the transmit- 
ting side good reports were received 
from all the normal run of 80-metre 
contacts, After all, some of the keen 
DX. types achieve’ outstanding results 
with 60-foot verticals on this band, 
and the total length of this one, from 
the bottom of the strapped feeders to 
the dipole tips, is 50 feet or thereabouts, 
so it is not too much of a compromise: 

On One-Sixty, though, it really is! 
It is definitely not the aerial for at- 
tempting DX on Top Band. But for 
Jocal and semi-local work, and even 
for occasional GDX, it is more than 
adequate. After all, it is a pretty good 
aerial compared with some of the 
mobile whips that achieve excellent 
GDX results. The same series-tuned 
Joading coil was used both for Eighty 


Amaitetir Radio, February, 1965 


(8 ona me 


™ 


tans 2 ond 
Jame 


Clee 


—In (a) it is shown that by strapping 

jers and series-tuning the whole system 

inst ground, operation on, both Lf. bands 

ean be obtained. ‘The other sketches show the 

transmitter-end arrangements for working the 

hf, bands. ‘The only requirement at the station 
end is a versatile a.t.u. 


and Top Band; it was the same size 
as a normal Top-Band tank coil, and 
provided with numerous taps. The best 
combination of coil size and tuning 
condenser setting was found simply by 
playing with both until the maximum 
aerial current was obtained at the lead- 
in point, where the feeders were strap- 
ped together. 

The best contacts on One-Sixty were 
with DL, OK and HBS, all with pretty 
weak reports—but at’ least the ten 
watts did get there. Those who fight 
shy of the 160-metre band because they 
think they can’t put up a good enough 
aerial might at least try this arrange- 
ment, and would probably be surprised. 


TEN AND FIFTEEN 

It has been difficult to assess results 
on these bands, which have not often 
been open at the times available for 
testing. But the performance on Fifteen 
seems at least equal to that on Twenty. 
An a.t.u. is necessary, of course, and it 
can be either of the kind shown for 
Forty (Fig. 2b) or just a simple tuned 
coil with tappings (Fig. 2d). You ean, 
of course, strap the feeders and try it 
as a vertical on these hf. bands, but 
the t.v.i. situation is likely to be worsen- 
ed if this is done. As a “long dipole” 
on Fifteen, and two dipoles in phase 
on Ten, no tv.i. was encountered and 
the reception characteristics were ex- 
tremely good. 

On Fifteen, in fact, some amazing 
reports were received from Ws on one 
of the rare days when the band was 
wide open. C.w. produced several 599 
reports, and s.s.b. brought in some 8s 
and 9s’ and even a 9-plus or two; the 
direction of the aerial was favourable 
for U.S.A. at this time. 

Contacts on Ten were confined to 
locals and the odd European when con- 
ditions permitted, but it is pretty ob- 
vious that the aerial would perform 
excellently in the preferred directions 
when that band is once more open for 
consistent DX. 


SUMMARY 


There may even be reasons why 
people who have plenty of space might 
like to try this simple aerial system, 
which is So compact that it can often 
be installed without interfering with 
any other wire or beams that may 
already be up. 

Its advantages are: Simplicity of erec- 
tion (one pole only); no need for space 
apart from the actual house plot; ver- 
satility (six bands); and certainty of 
excellent results now on at least three 
bands (Fifteen, Twenty and Forty). 

Among the disadvantages should, in 
fairness, be mentioned the need for a 
really good earth system for the bands 
on Which it is used as a vertical; also 
the fact that there will still be ‘some 
readers who cannot make use of their 
roof or chimney-stack in this way ow- 
ing to the prior claim of t.v. aerials; 
and its possible unsuitability for ter- 
raced houses, flats or council houses in 
which roof masts are not allowed. 

However, it may possibly prove 
helpful to quite a number of short- 
garden owners to whom it has not 
previously occurred that one good high 
mast can be put to just as great a 
variety of uses as a variety of small 
ones, fences, trees and so on. 

Try other lengths of radiator, by all 
means, if you have the apace available; 
two sloping lengths of 33 feet each, if 
they can be accommodated, will give 
you two dipoles in phase on Twenty, 
and a rough equivalent of a vertical 
half-wave on Forty. They would prob- 
ably be more interesting on Eighty and 
Top-Band, too. But the basic idea of 
starting with a Twenty-metre doublet 
is simple and effective. e 


* 
B.E.R.U. CONTEST 


Radio Amateurs throughout the British Com- 
monwealth are invited to take part in the 26th 
BE.R.U. Contest to be held on February 20-21, 
19685. 


‘The Contest is divided into two 
(a) High power—maximum leensed 
Power; (b) Low power—maximum input 25w. 
: The Contest. (both sections) will 

I Saturday, February 20, 
on Sunday, February 


Entries: Entries must be postmarked not later 
than March 15, 1965, and must be addressed to 
the Contests Commiltee, Radio Society of Great 

‘28 Little Russell St, London, W.C.1, 


Is: Operation is restricted to the follow- 
ing bands: 35, 7, 14, 21, and 28 Mc, ‘Trans 
mission must be of type’ Al (pure cw.) only, 
and frequent tone reports of TS or less may 
result in disqualification. 

Contacts: Contacts may be made with any 
station using a British Commonwealth call 
sign except within the entrant's own call area. 
‘Only one contact on each band with a specific 
station will count for points. 

‘Scoring: Each completed contact will score 
five points. In addition a bonus of 20 may be 
claimed for the first contact with each new 
Commonwealth call area on each band. All 
British Isles Stations (G, GB, GC, GD, GI, 
GM and GW) count as only one call’ area! 

The contest number of six figures shall be 
made up of the RST report and three figures 
starting with 001 for the frst contact and 
increasing by one for each successive contact, 
eg. 559001 for the Arst and 439002 for the 
Second contact, and so on. 

Logs: These must be set out as follows: Date, 
Time (GM.T.), Callsign of station worked, 
No. Sent, No.’ Received, Band (Mc.), Bonus 
Points, Points Claimed. Total points equal 
Points Claimed plus Bonus Points. 

S.w.l. Section: There is an s.w.l. section and 
the Tules are as for the transmitting section. 
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SEMICONDUCTOR POWER SUPPLY 
FOR TRANSCEIVERS 


'THE following features apply to this 
semiconductor power supply:— 

1, Uses t.v. type power transformer 

(eg. H-MLV, part 9040251/2). 

2. Gives voltages of 12v. a.c., +300v., 
+600v., —150v., and +15v. dic. 
Reliability greater than vacuum 
rectifier supply. 

4, Regulation better than vacuum 
rectifier supply. 
5. Uses readily available parts. 


s 


‘This power supply was built to supply 
a Heathkit HW22 transceiver and 
would be suitable for a Swan trans- 
ceiver. 


important, disposals condensers (100 
#F. 150v. wkg. 200v. peak) may be 
used. These should be in series where 


indicated to cover the voltage rating. 
A resistor (50K) across each electro- 
lytic would be necessary for the series 
arrangement to equalise the voltages. 
Capacitor values are not critical and 
smaller sizes may be satisfactory. 


It will be seen from the circuit that 
voltage doubling and quadrupling is 
used, 

The transformer used was rated at 
120 watts (continuous) on the high 
voltage side and 60 watts on the 12v. 
winding. However, a sideband trans- 
ceiver would require a transformer 


A210s, or their equivalent, are with about half these ratings. 
available cheaply and, if space is not —M. E, COLLETT, VI2RU. 
5K 
al \8UF A) +—— - 150 
200Vpk 25K 
4OUF 600v 5 
125VAC son | 4OUF,S00Vpk 


240NAC. 


2A 


ALL RECTIFIERS OA210's 


= T soove 


f Il 25V pk 
+16VDC 


Fig. 1.—Semiconductor Power Supply. 


CHOOSE THE BEST—IT COSTS NO MORE 


L (‘Resin cone soxbras) conn SOLDERS 


(RESIN CORE SOLDERS ) reliable connectio: 


@. T. LEMPRIERE & CO. LIMITED. Mead Ofice: 27-41 Bowden Street, Alexandria, 1LS.¥E. 
(and vt Malbesrne « Brishann » Adsinide « Perth 
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AMENDMENT TO NATIONAL 
FIELD DAY CONTEST RULES 


Readers are asked to note the follow- 
ing alteration to the Rules of the John 
Moyle Memorial National Field Day 
Contest, 1965. 


Delete Rule 8 as published in Dec. 
1964 “A.R.,” and substitute:— 


“8. The following shall constitute 
Call Areas: VK1, VK2, VK3, VK4, VK5, 
VK6, VK7, VK8, VK9, and VK0.” 


AMATEUR FREQUENCIES: 
USE THEM OR LOSE THEM! 


LOW DRIFT 
CRYSTALS 


FOR 


AMATEUR 
BANDS 


ACCURACY 0.01% OF 
STATED FREQUENCY 


3.5 and 7 Mc. 
Unmounted, £2/10/0 
Mounted, £3/0/0 


12.5 and 14 Mc. 
Fundamental Crystals, 
“Low Drift,” 
Mounted only, £5. 


THESE PRICES DO NOT 
INCLUDE SALES TAX. 


Spot Frequency Crystals 
Prices on Application. 


Regrinds £1/10/0 


MAXWELL HOWDEN 


15 CLAREMONT CRES., 
CANTERBURY, E.7, 
VICTORIA 
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LASERS 


HE laser is potentially one of the 
most revolutionary inventions in 
many decades. Its possible im- 

pact on Amateur Radio is far-reaching. 

Last month we presented a brief history 

leading up to the invention of the first 

laser, Since that historic occasion, 
significant progress has been made to- 
ward the use of the laser in commun- 
ications, and several successful experi 
ments using a beam of light to carry 
both audio and video have already 
been run. ‘This is the concluding article 
on the laser and includes a look at the 
future in terms of the Radio Amateur. 


THE GAS LASER 

In February of 1961 scientists at Bell 
Laboratories announced the ___ first 
achievement of continuous operation of 
the gaseous optical maser. Although 
structually much different from the 
solid state laser, the basic principles 
are the same. 

The device used ag an active medium 
a mixture of gases. The cavity consist- 
ed of a quartz tube about 80 centimetres 
long and 1.5 centimetres in diameter. 

The first laser used neon and helium 
gas in proportions of 90 and 10% re- 
spectively, at a pressure of 1 to 2 
millimetres of mercury. It produced 
five coherent infra-red emissions, the 
strongest at 11530 angstrom units. 

At either end of the quartz tube (see 
Fig. 5) highly reflecting parallel mir- 
rors in metal chambers are used to 
reflect the stimulated light back into 
the cavity. Flexible bellows in these 
chambers would permit external adjust- 
ments to the mirrors, At the end of the 
system were two optically flat windows 
through which the undistorted laser 
beam could leave. ‘The entire device 
was about 1 metre long. 


tite 


Fig. 5.—Construction of a gaseous optical maser 

built’ at Bell Laboratories, ‘The r.f. excitation 

was at 28 Me. and the output was in. the 
infra-red region. 


R.F. PUMPING SOURCE 

A 28 megacycle radio frequency 
generator fed energy to three electrodes 
surrounding the tube, creating a dis- 
charge inside the tube. Since the out- 
put was in the infra-red, an image 
converter was needed to see the beam. 

The best maser beams diverge only 
about one minute of arc—at a distance 
of two hundred feet a beam would 
cover a spot less than one inch in dia- 
meter, The spectral linewidth of this 
emission is but a few billionths of an 
angstrom, or a few cycles per second, 


“Reprinted from “CQ.” September, 1964. 
+Radio Frequency and Propagation Manager, 
Radio Free Europe. 
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representing a linewidth many times 
less than that of the solid-state optical 
masers. Thus it represents the purest 
“color” ever generated. 

Since the development of the first 
gaseous laser many refinements have 
broadened both the efficiency of the 
device, the frequencies produced, and 
the number of gases which were made 
to “lase”. In addition to the helium- 
neon laser, devices have been developed 
which produce optical maser action in 
all the noble gases, helium, argon, neon, 
krypton, and xenon. Gas lasers using 
neon-oxygen and argon-oxygen mix- 
tures have also been developed. 

Frequency ranges now extend from 
the infra-red to the visible part of the 
spectrum, at a frequency of 6328 ang- 
strom units. 

Gas lasers have been extremely use- 
ful in performing precise _ scientific 
measurements, due to the purity of the 
signal produced, and the narrowness 
of the beam. 


‘THE INJECTION LASER 

From the communications standpoint, 
and where the interests of the Amat- 
eur are concerned, perhaps the most 
significant development in the field of 
lasers occurred in November 1962, when 
an entirely new concept in the pro- 
duction of coherent radiation was 
announced by International Business 
Machines Corp. G.E,, and M.L-T. almost 
simultaneously. 

The new device, called an injection 
laser, employed a semi-conductor diode 
driven directly by an electric current, 
rather than by making use of an ex- 
ternal energy source, as solid state and 
gaseous lasers had been doing. 

The chief drawback to the use of 
solid and gaseous lasers for commun- 
ications was in modulating and demodu- 
lating at frequencies in the million 
megacycle range. 

The injection laser is easily modu~ 
lated simply by varying the input 
current, Here is how it works: 

‘The injection laser consists of a gal- 
lium arsenide semi-conductor diode 
through which an electric current is 
passed. When the current flow reaches 
a certain threshold level the diode 
emits coherent light. The diode, shown 
in Fig. 6, consists of an n-type region 


Fig. 6—Construction of the General Electric 

Gallium Arsenide diode laser. The front and 

back surfaces are highly polished and perfectly 

parallel. The junction region is only about 

1/10,000th of an inch thick and coherent Tight 

ig emitted perpendicular to the front and back 
surfaces along the junction. 


BY STANLEY LEINWOLL+ 


Part 2—The Conclusion of Lasers; the Amateur’s Role 
in this New Challenge. 


which contains an excess of electrons, 
This region is physically joined to a 
p-type region which contains a defic- 
iency of electrons. A deficiency of 
electrons is also referred to as a “hole”. 
Light is produced in a semiconductor 
by passing a current through it. Elec- 
trons from the n-region move across 
the junction and are injected into the 
p-region, where they drop into holes. 
The electrons which move across the 
junction possess energy when they are 
in motion, and once they drop into a 
hole some of this energy is given up 
in the form of a photon of light. 
Materials have been known for some 
time that emit light when subject to 
an electric current. These are called 
electroluminescent. What was not 
known, however, was that it was pos- 
sible to produce coherent light by 
applying a large enough current. 


10.000" 


Fig. 7.—Diagram above shows how, on 

ton of for bias, electrons. ‘are 

into the p-region. When an electron drops into 
@ hole, a photon is released, 


THE GALLIUM ARSENIDE 
SEMICONDUCTOR DIODE 

Semiconductor diodes are prepared by 
adding impurities. The Gallium Arsen- 
ide injection laser is made by adding 
impurities in the form of  tellurium 
and zinc, which produce n- and p-type 
materials. These are joined, producing 
a single crystal, one side of which 
contains the n-type material, the other 
the p-type. 

On application of current, electrons 
move across the junction into holes. 
The process is called recombination, 
and results, as we have said, in the 
emission of a photon. This is shown 
in Fig. 7. These junctions, incidentally, 
have other unusual properties, and are 
the basis of most other semiconductor 
devices such as transistors and semi- 
conductor rectifiers, 


PRODUCTION OF COHERENT 
LIGHT 

If the forward bias that is applied 
to the semiconductor is great enough, 
a large number of electrons and holes 
will concentrate in a very narrow 
region, about 1/10,000th of an inch 
wide on the p-side of the junction. 

In the active region large numbers 
of photons are emitted. These, in turn, 
stimulate the emission of more photons 
by accelerating the recombination of 
injected electrons with holes. Each 
time a photon stimulates the emission 
of a second photon, the emission occurs 
in phase with the first, and in the same 
direction. It is for this reason that the 
resultant light is coherent as shown in 
Fig. 8. 

Since the thickness of the active 
region is so small, emitted radiation 
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coat 


Fig. 8.—Emission of a photon when an electron 

drops into a hole can’ stimulate recombination 

of other electrons and holes. When this occurs, 

parallel to the plane of the junction, stimulated 

emission grows in intensity. Chain reaction 

continues ‘until a pulse of coherent light 1s 
emitted. 


Propagates most_strongly in the plane 
of the junction. Fig. 9 shows the highly 
directional emission obtainable from 
an injection laser 0.1 x 0.1 x 1.25 mm. 
made by the I.B.M. Corporation. 

‘Waves travelling along the ong: axis 
remain in the junction region longer 
than any others. The rear face can be 
polished, as it is with the ruby laser, 
to obtain unidirectional action,. as 
shown in the figure. 

‘The side faces of the laser are usually 
sawed or etched to permit passage of 
radiation in this rection with a 
minimum of internal reflection. 


Type Gad tevety 
Lies cnr ba 


‘Aagie of Rotation Oxees) 


Fig. 9.—Directional ght amplification obtained 
TELM.  selentists obtained —uni- 


CURRENT LEVELS 

Early injection laser models oper- 
ated at extremely high current den- 
sities, of the order of 10,000 amperes 
per square centimetre. These models 


produced their light in pulses and 
could not operate continuously. 

Subsequently c,w. injection lasers 
were developed to operate at much 
lower current densities, of the order 
of _100A/em?. 

Recently developed injection lasers 
ut out more than 1 watt for 5 watts 
input. ‘This efficiency, of approximately 
20%, compares with’ about 0.1% effic- 
iency for ruby lasers. 

Although injection lasers can be 
operated at room temperatures, such 
operation must be of the pulse-type, 
and even then the pulses must lie 
spaced in time such that overheating 
does not occur. Such overheating can 
easily damage the crystal. 

Generally, injection lasers are oper- 
ated at liquid helium, hydrogen, and 
nitrogen temperatures, ranging ’ from 
271° to 196° below zero Centigrade. 
‘These temperatures prevent excessive 
heating and enable the devices to be 
operated continuously. 

OTHER SEMICONDUCTING 
MATERIALS 

Since the end of 1962 researchers 
have found other semiconductor mater- 
jals that will Jase. These include in- 
dium, phosphide, indium arsenide, in- 
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dium antimonide, and a gallium arsen- 
ide-gallium phosphide compound. 

Development of additional injection 
laser materials furthers the potential 
of these devices by broadening their 
frequency range and thus their poten- 
tial for use. 

Frequency ranges of current injec- 
tion lasers extend from 7,000 angstrom 
units for the gallium arsenide phos- 
phide compound to 52,000 angstrom 
units for the most recently announced 
semiconductor laser, indium antimonide. 

The frequency’ ranges produced by 
injection lasers run from 60 to 430 
million megacycles per second. These 
frequency ranges are in the infra-red 
portion of the electro-magnetic spec- 
trum. 


APPLICATIONS 

__ The most significant advances involv- 
ing injection lasers have come in the 
field of communications. Laser light is 
well suited to communications use be- 
cause it is, emitted in nearly parallel 
beams, allowing maximum transfer of 
energy. Since it is coherent, its infor- 
mation carrying capacity is far greater 
than ordinary light sources. 

Thus far, pumped lasers, both solid 
state, such as the ruby, as well as the 
gas, have not been satisfactory because 
problems in modulating the light have 
not been Coney solved. Modulating 
the light produced by an injection laser 
is a relatively simple matter, since the 
intensity of the light output is a func- 
tion of the current in the laser once 
the semiconductor has begun to lase; 
increasing the current increases the 
light output. 

Since the injection laser can respond 
to driving current changes in a nano- 
second (a billionth of a second) injec- 
tion laser light can transmit up to one 
billion “bits” or units of information 
in one second. 


Les ] => 


Fig. 10.—Block diagram shows the basic circuit 
elements used in an injection laser communica 
tion experiment demonstrated by International 
Business Machines Corporation. An | audio 
Signal from the microphone is sent to the 
modulator-driver which, in conjunction with 
the Ga As laser, transforms the audio signal 
into a series of iaser pulses. The audio infor- 
mation, represented by the frequency of this 
train of laser pulses, is received by the photo- 
multiplier ‘tube. ‘The photo-multiplier tube 
converts the laser pulses to electrical pulses 
‘which are amplified, demodulated and used to 
power a ‘speaker system. 


The modulation technique used in 
the experimental IB.M. system is called 
pulse frequency modulation. In this 
system, the rate at which pulses are 
emitted from the laser are varied in 
such a way as to represent voice or 
other information. The basic elements 
of the IB.M. system are shown in Fig. 
10, The apparatus consists of two basic 
components: the laser transmitter and 
its associated modulation circuitry, and 


the receiver, which consists of a photo- 
tube and demodulation circuitry. The 
modulation circuit is shown in Fig, 11. 

Because it is small, light in weight, 
and more efficient than optically pump- 
ed solid state and gas lasers, the injec- 
tion laser is ideally suited for a space 
communications systems, and will be 
able to fit easily into an earth satellite. 


LEMITATIONS 

The small size of the injection laser, 
although advantageous, also presents 
some drawbacks. The region in which 
lasing action occurs is very small, since 
electrons, once they have crossed the 
junction, tend to drop into holes 
immediately. Since they do not move 
more than 0.0001 inch before recom- 
bination occurs, the power of the in- 
jection laser is limited. 

A second limitation is beam width. 
Although the injection laser produces 
highly directional beams, they still 
diverge significantly more than those 
produced by other lasers, particularly 
gas. Beam widths of the order of de- 
grees are often produced by injection 
lasers compared with a fraction of a 
degree for the gas laser. 


Fig. 11.—Diagram shows the modulation cireutt 
used in injection laser communications expert 
ment demonstrated by International Business 
Machines Corporation. ‘The modulation tech- 
nique, called pulse-frequency modulation, con- 
trols the rate ‘at which the laser emits pulses, 
thus permitting audio signals to be transmitter 
over the beam. Output of the laser 1s controll- 
fd. directly. by impressing electrical pulses 
from the delay line through the devi men 
the delay line charges to a preset volt: 

4-layer diode breaks down, dischargi 
delay line through the Ga As laser. The fre~ 
quency at which these electrical pulses are 
delivered to the laser ts controlled by audio 
Signals through the variable resistance element. 


THE FUTURE 

It is not certain at this point what 
direction laser research and develop- 
ment will take. Intensive studies are 
now underway in this country as well 
as in Europe, and new announcements 
are being made almost on a daily basis. 

The consensus among most scientists 
and engineers working in the field is 
that the invention of the laser is one 
of the most important technological 
break-throughs of the century. 

For the Radio Amateur the laser 
could turn out to be the most revolu- 
tionary development in the history of 
the hobby. It has been said that prior 
to World War II. every important 
advance in the field of radio commun- 
ication was the work of Amateurs, with 
the professional scientists and engin- 
eers being able only to refine the pion- 
eering efforts of Amateurs. With the 
advent of World War IL, however, 
research and development in commun- 
ications became too expensive and com- 
plex for the individual efforts of Am- 
ateurs working by themselves. 

With the coming of the age of the 
laser and of space communications, the 
Amateur is once again in a position to 
contribute significantly to radio com- 
munications research. 

(Continued on Page 12) 
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The Historical Development of Radio Communication 
PART THREE-THE EARLY WORK OF MARCONI 


CHAPTER 2 


3. THE ERA OF FORMULATION 

At the World Radio Convention held 
in Sydney, 1938, Sir Ernest Fisk de- 
scribed Marconi as a pioneer of applied 
radio and said, “We and the whole 
world of radio’ recognise him as the 
founder of our art and unquestioned 
leader for more than forty years.” 
This tribute to a remarkable man, who 
had shared the Nobel Prize in’ 1909, 
was both authoritative and erudite. 
Marconi had accomplished just what 
Sir Ernest had intimated. To him must 
go the credit of having founded the 
art of radio, and of having done so by 
comprehending, collating and bringing 
the independent investigations of pre- 
vious experimenters to fruition in the 
form of practical wireless. 

Born at Bologna, Italy, on 25th April, 
1874, Marconi had just attained his 
majority when he initiated the experi 
ments which had such resounding 
effects upon the development of wire- 
less communication and mankind in 
general. Previously he had studied 
physics under Professor Rosa, of the 
Leghorn Technical School, and not only 
gained invaluable knowledge on Hertz 
ian wave research but, from then on 
quite independently, it’ seems, to have 
made up his mind to use it for effecting 
practical wireless telegraphy. The pre- 
lude, as it turned out to be, to speech 
transmission which at that’ stage was 


hardly believed possible, let alone 
practical, 

Development by this time had 
reached the point where electro~ 


magnetic waves could be artificially 
produced and propagated into space by 
Hertzian methods. Detection was by 
use of the coherer. Radiation was 
omnidirectional, of very low range, 
while reception lacked Sensitivity and 
selectivity. Innovations implemented by 
Marconi assisted the lifting of these 
impediments to full utilisation. 

The Hertzian radiator consisted of 
two balls; across the gap between a 
spark jumped when the air dielectric 
broke ‘down. Radiation was directly 
from these spark balls; in the process, 
only a minute part of the energy 
created.” 

Marconi had not long continued his 
experiments with the spark-gap oscil- 
lator when it occurred to him to i 
crease its transmitting power by con- 
necting large insulated conductors to 
each side of the spark gap. One spark 
ball of the induction coil was connect- 
ed to a metal plate held aloft by a 
mast and the other to an earth plate. 
The elevated capacity and the earth 
now formed an osciliatory circuit and 


jovernment School, Yornup, W.A. 

a Institute of Radio Engincers (Aust.): “Pro 
ceedings of the World Radio Convention, 
Sydney, Australia,” 1938, p.9. 

The problem of discovering a generator to 
produce quick electrical vibrations "possess- 
ing sufficient energy” to bring about “trans- 
mission of signals at a distance” confronted 
Marconi and also Alexander Popov of Russia. 
‘The sections quoted are from Popov's report 

© quoted in Fleming: op. clt., p.5i7. 
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when the receiver was similarly equip- 
ped with aerial plate and earth con- 
nections the receiver was, indeed, 
situated on a remote part of the oscil~ 
lator itself. Under this arrangement 
the earth was requisitioned as a con- 
ductor just as it had been successfully 
employed as a conductor in one-wire 
telegraphy since Steinheil’s demonstra~ 
tion in 1838. 

Marconi’s innovation showed that the 
answer to the question of long distance 
radiation of Hertzian waves lay, not 
only in increasing the strength of oscil- 
lation, but in improving the efficiency 
of the oscillator as a propagator of 
electro-magnetic waves. Popov had 
used an aerial to receive natural 
electro-magnetic waves, so that the idea 
of a receiving antenna was not new, 
but Marconi’s application of an antenna 
system to an_ oscillator was decidedly 
novel. This idea proved to be a major 
advancement of enduring fundamental 
importance to the future of wireless 
communication. 

Progressing from this step forward 
Marconi inserted a heavy morse key 
in the primary circuit of the oscillator 
and in this way was able to make or 
break the flow of electro-motive force 
from the battery supply. This in turn 
governed the production of electro- 
magnetic waves in the secondary cir- 
cuit. Hence it was possible to regulate 
emission into spurts or trains of energy. 
A short tap on the key made a short 
space of radiation and a long tap a 
long period. Thus the means of trans- 
mitting dots and dashes—requisites for 
the employment of morse code—to 
frame messages was evolved. 


Attention was also given to the bet- 
terment of receiving apparatus, It 
resulted in an arrangement of aerial 
wire—coherer—relay and a voltaic ceil 
actuating a morse printing set which 
recorded the impulses received. The 
first advance was concerned with re- 
designing the Branly-type coherer. This 
instrument, though revolutionary when 
it emerged as a means of detecting 
wireless waves, was somewhat capri- 
cious in use. ‘It was at times often 
very sensitive and then for no appar- 
ent reason became less sensitive. ‘The 
relative advantages of various filings 
and combinations of filings were con- 
sidered. Ultimately Marconi decided 
upon a mixture of 95% nickel and 5% 
silver, carefully sifted to ensure uni- 
form fineness. When inserted in a glass 
tube, smaller than Branly’s, the filings 
were compacted between two silver 
plugs very slightly apart. To each end 
of these plugs was attached a platinum 
wire which formed external leads for 
the device. The glass was then evac- 
uated and sealed. The improvements 
effected by Marconi made this Branly- 
type device, which Marconi called a 
cymoscope, far more reliable and sen- 
sitive than any of its prototypes. 

Next began experiments delving into 
the relation between height of antenna 
and maximum transmission range. 
Marconi found that the greater the 
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height, the greater the reception range, 
and, by 1895, he had extended this 
range to a circle of radius of one and 
one-half miles with the aerial as a 
centre, Clear morse signals were re- 
ceived within this area when an antenna 
eight metres high was employed. 

This encouraging preliminary work 
could now be considered completed and 
to have produced the first practical 
wireless system. Marconi now journey- 
ed to England for the purpose of pat- 
ent registration. Upon entry, he had 
first to undergo the trial of seeing 
suspicious English custom officials pull 
his gear apart, but, this past, his appli- 
cation for a patent was registered on 
2nd June, 1896." 

Testing was resumed and over-water 
signals were transmitted for a distance 
of nearly nine miles, while on land a 
four-mile range was achieved, the dis- 
crepancy being due to the now fully 
understood effect of land attenuation. 
This example of true, practical, wire- 
less telegraphy was’ not universally 
acclaimed. Most people, amongst them 
technical journalists, regarded the Mar- 
coni technique as a novelty; as proving 
nothing new and merely a repetition 
of previous experiments conducted by 
Hertz and Branly. On the other hand, 
the engineer-in-chief of the General 
Post Office, Sir William Preece, cham- 
pioned Marconi and expressed the view 
that “Enough has been done to prove 
and show that for shipping and light- 
house purposes it will be a great and 
valuable acquisition,”"" Later events 
vindicated his confidence. 

Professor A. Slaby, of Berlin, was 
recognise the true meaning 
achievements in signalling 
over the distance-that he did. Despite 
his utmost efforts, Professor Slaby had 
only been able to achieve a range of 
one hundred metres and he knew, that 
by exceeding this, Marconi had, in- 
deed, contrived a very effective method 
of wireless telegraphy. 

By conducting numerous demonstra- 
tions Marconi both improved his tele- 
graphy system and at the same time 
incited interest from afar. As views 
on the real significance of his work 
began to crystallise, Army and Navy 
officials showed interest and attended 
tests. For instance’ they witnessed the 
one on Salisbury Plain in 1897 when 
the maximum range of transmission 
reached a distance of eight miles." In 
the same year a twelve-mile contact 
between two Italian warships helped 
to confirm the military implications of 
the new medium. In this test wireless 
telegraphic messages were being hand- 
led at speeds of up to twelve and fif- 
teen words per minute. The following 
year, 1898, marked the occasion of the 
new wireless telegraphy system being 
put into commercial use for the first 
time. Installed for the Corporation of 


*Gartmann: op. eit., p47. 

Fleming, op. cit,, p.521. 

“Wireless. communication received its baptism 
under fre in the Herero. Revolt, German 
South-West Africa, 1904 to 1908. 
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Lloyd's, the service operated between 
Ballycastle and the lighthouse on Rath- 
lain. 

Step by step, test by test, the prac- 
ticability of wireless communication 
was proved and by 1898 superiority 
over other available means of short- 
range signalling had been established. 
Briefly, the points supporting this sup- 
eriority were: 

(i) The system operated in any 
weather—night or day—clear or 
foggy. 

Gi) It worked very well over sea 
and high land between stations 
did not disrupt communication. 

(iii) The usual morse code could be 
used and the apparatus handled 
by an ordinary telegraphist. 

(iv) It could reach previously in- 
accessible places. 

(v) Tt was not costly, compared with 
wire telegraphy,’ and except for 
the mast upholding the antenna, 
did not occupy much space. 


By this time Marconi had discovered 
that transmission range increased pro- 
portionately with the square of the 
height of the antenna wire. This meant 
that with an antenna 100 ft. high, he 
achieved four times the distance man- 
aged by an aerial 50 ft. high. The 
immediate repercussion was the direct- 
ing of attention towards pushing an- 
tennae upward as a means of develop- 
ing long distance communication. It 
was reasonably easy to erect masts up 
to one, or even two hundred feet, but 
over that height engineering and finan- 
cial factors curbed expansion. Hence 
there resulted a lull in improvement at 
the transmitting end, 

Such was not the case at the receiv- 
ing end of radio communication, In 
1898 a further radical improvement was 
made to the Marconi receiver which 
immensely increased its sensitivity and 
reliability. ‘This improvement involved 
the insertion of a small air-cored trans- 
former linking the aerial and the 
coherer circuit, The primary coil was 
connected to aerial and earth termin- 
als, whilst the secondary was connected 
to the terminals of the sensitive coherer 
tube, Previously the coherer had been 
connected directly between the lower 
end of the aerial and the earth terminal. 
Marconi knew that this direct inser- 
tion of the coherer was an. inefficient 
arrangement because at that point of 
the antenna system there occurred a 
high value of current at a very low 
voltage. This affected the operation of 
the coherer because it was a voltage- 
operated device. On the other hand, 
as the transformer was able to step 
up the voltage from a lower to a higher 
value, it was able to increase the re- 
sponse of the coherer. 

Such a transformer had previously 
been suggested by Sir Oliver Lodge, 
but he gave no specifications or details 
of the device to be used. Marconi, on 
the other hand, engineered the trans- 
former to its proper form, described it 
in detail and gave it the name of a 
“jigger”" The jigger also endowed a 
power of selection not presented pre- 
viously, since in its fabrication the 
length ‘of the secondary coil winding 
had to have a definite relation to the 
desired length of the transmission wave. 
If the jigger was not wound to suit 
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the transmission wave length employed, 
no signal was received at all. This 
made possible, for the first time, dis- 
crimination between stations. ‘These 
step-by-step improvements brought 
Marconi nearer and nearer to his goal 
of extended range telegraphy. The 
first attempt was conveniently and 
imaginatively chosen, for he decided 
to span the historic barrier of the Eng- 
lish Channel, On 27th March, 1899, 
he succeeded. 

‘At once interest soared as the press 
gave publicity to the feat and wireless 
telegraphy became news. Four months 
afterwards it was realised that wire- 
less waves must somehow follow the 
curvature of the earth. British Navy 
ships, during manoeuvres, used Mar- 
coni apparatus to successfully signal 
over a distance of eighty-five miles, 
Onward pressed Marconi to develop a 
system which would hasten the traffic 
flow between wireless telegraphy sta- 
tions. 

The answer came in the form of a 
system called Multiple Syntonic Wire- 
less Telegraphy. Under this system it 
was possible to hook up two transmit- 
ters to the same aerial. They could 
operate simultaneously and, as each 
transmitter was set to emit on separate 
and different frequencies, two sets of 
waves radiated from the aerial at the 
receiving end. One antenna served two 
receivers, each one tuned to a separate 
transmitter. ‘This development made 
the commercial prospects of wireless 
telegraphy more attractive since it 
speeded up the rate of traffic by 100%. 

In th year of Australia’s Federation, 
Marconi established contact between 
the Isle of Wight and the Lizard in 
Cornwall, a distance of two hundred 
miles. By then Marconi had made up 
his mind to make an attempt at bridg- 
ing the Atlantic with his telegraphic 
system; not simply as an experiment, 
but with the view of opening up the 
route for commercial wireless tele- 
graphy. Having reached the practical 
limit of aerial height, Marconi decided 
that the way to achieve trans-Atlantic 
wireless telegraphy was to employ very 
high voltages to create much more 
powerful electro-magnetic waves. To 
help achieve this requirement the aid 
was enlisted of an expert, and pioneer 
in the field of handling extra-high 
voltage alternating current. Professor 
J. A. Fleming joined Marconi and they 
first experimented on a small scale, 
before beginning construction of the 
large costly plant needed. 

Poldhu, on the coast of Cornwall, was 
selected as the best site for a trans- 
mitter and construction began in Octo- 
ber 1900. As Fleming went ahead with 
the power house, Marconi designed the 
antenna he was to use. It consisted of 
twenty masts, each two hundred feet 
high and arranged in a circle two hun- 
dred feet across. The aerial wires 
formed a conical shape, the tops being 
insulated and the bottoms gathered in 
to form a point. 

By November of 1901 arrangements 
were well advanced and so Marconi 
and two assistants, Kemp and Paget, 
set sail for Newfoundland to assemble 
receiving equipment. Arriving there on 
5th December, 1901, Marconi ballooned 
an aerial wire on the lith, but it broke 
away. The next day, a Thursday, a 
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kite with aerial wire attached was 
fiown to a height of four hundred feet. 
Hardly expecting to receive signals on 
his first attempt, Marconi was surprised 
and excited when he heard the morse 
letter “‘S” . . . on the afternoon of 12th 
December, 1901." It is interesting to 
note that because of the rise and fall 
of the receiving antenna the electrical 
capacity was varying and so use could 
not be made of Marconi’s specially 
designed receiver. Instead, he employed 
a telephone earpiece as a receiver and 
connected it in series with a coherer. 
It seems appropriate that this great 
achievement should also incorporate 
apparatus bearing the name of two 
other outstanding pioneers of commun- 
ication, Alexander Graham Bell and 
Samuel Morse. 

Marconi’s feat was remarkable and 
no other experimenter was to succeed 
in detecting electro-magntic wave sig- 
nals across the Atlantic until 1905, and 
then only at night.” This demonstra- 
tion of Hertzian waves spanning the 
Atlantic Ocean created a sensation 
throughout the civilised world. 

Subsequent to this, in 1902, Marconi 
made the discovery that reception dif- 
fered between night and day. This fact 
was noted during an experimental voy- 
age on board the S.S. “Philadelphia,” 
when contact was maintained with 
Poldhu in Cornwall for a distance of 
1,551 miles by night, and 700 miles by 
day. The evidence ‘of this peculiarity 
led ‘to speculation as to why it should 
be so and started off the study of wire- 
less wave propagation.“ 

In 1903 transmission was successful 
over 3,000 miles between Cape Cod, 
Massachusetts and Poldhu. On this his- 
toric occasion, Mr, Roosevelt, President 
of the United’ States, sent the following 
message to King Edward VII.— 

“To His Majesty King Edward VI, 
London, In taking advantage of this 
wonderful triumph of scientific re- 
search and ingenuity which has 
been achieved in perfecting the 
system of wireless telegraphy, I ex- 
tend on behalf of the American 
people the most cordial greetings 
and good wishes to you and all the 
people of the British Empire.” 

Then followed further long range 
experiments between the “Carlo Alber- 
to,” a naval ship stationed in the Medi- 
terranean and placed at Marconi’s dis- 
posal by a generous Italian Govern- 
ment, and Poldhu. Ranges of up to 
1,000’ miles over iand were attained, 
‘These and other experiments advertised 
the utility of wireless communication 
to an incredulous public. From the 
tests made, Marconi gathered knowl- 
edge for the inauguration of shipping 
and later regular trans-Atlantic ser 
vices. 


4. THE ERA OF COMMERCIAL AND 
TECHNICAL EXPANSION 
Before the advent of such, wireless 
communication as a whole underwent 
a period of stress. The inauguration of 
a regular reliable wireless network was 
no easy triumph. For now two main 


“Gartmann: op, eft., p.149, 

© Erskine-Murray, J.. “A Handbook of Wireless 
‘Telegraphy.” Crosby Lockwood and Son, 
London. 1911. 3rd edition, p.135. 

“Of the development of this study more will 
be said in Chapter 5 on directive antennae. 


© Fleming, op. cit., p.548. 
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competitors emerged in the race to erect 
wireless stations and perfect systems; 
the Telefunken Company of Germany 
and the Wireless Telegraphy and Sig- 
nal Company headed by Marconi. Both 
‘opposed one another and each in turn 
was opposed by the cable companies. 
Bitter commercial conflicts ensued as 
the battle of patents, rights, priorities 
and financial agreements was fought. 
Eventually the two wireless giants ran 
into financial troubles as each tried to 
outdo the other. 

Even so, by 1904 some ocean liners 
were printing news sheets from infor- 
mation received over ships’ radio, but 
the idea of wireless at sea as a worth- 
while investment was by no means 
readily accepted. Ship-owners of that 
period were reluctant to equip their 
ships with “the expensive luxury” of 
radio equipment to enable their, cap- 
tains, as they ironically suggested, “to 
wish’ each other a safe journey on the 
high seas." 

Meanwhile, in 1906, wireless com- 
munication had attained international 
status when twenty-seven nations con- 
ferred at Berlin for the first World 
Radio Congress held to discuss matters 
of international concern, The signal 
“CQD” became recognised as an inter- 
national distress signal and was used 
to startling effect on 23rd January, 
1909, On this occasion the value of 
wireless as a safeguard against cal- 
amity at_sea was emphatically illus- 
trated. Badly damaged and sinking 
after a collision with S.S. “Florida” in 
the Atlantic, the White Star liner “Re- 
public” transmitted the distress signal 
which resulted in seven vessels racing 
to her aid. All passengers and crew, 
who would have in all probability been 
Jost, had it not been for ships’ wireless, 
were saved.” Other instances occurred 
and, gradually, reluctance to equip 
ships was overcome until by the end 
of 1909 a total of more than three 
hundred ships had been fitted with 
radio apparatus by the Marconi Wire- 
Jess Telegraphy Company alone. 

Prior to this, in 1907, a limited wire- 
Jess service had been ‘inaugurated be- 
tween Nova Scotia and Ireland and 
then extended to include London and 
Montreal on 3rd February, 1908. Strain 
was imposed upon wireless telegraphy 
systems by a demand for more reliabil- 
ity than the limited resources of radio 
communication could provide at that 
stage, The year 1910 saw the com- 
mencement of regular communication 
by wireless on a permanent basis be- 
tween England and the United States 
of America, This system was managed 
and installed by the Marconi Wireless 
Telegraphy Company. However, it was 
not until just before the First World 
‘War that wireless telegraphic services 
were in a position to seriously challenge 
the cable and wire telegraphy systems. 
By then, after much litigation and pro- 
Jonged ‘deliberation, the two giants, 
‘Telefunken and Marconi systems, had 
reached agreement on 5th March, 1913," 
and from then on the way was clear fo 
a genuine system of world-wide wire- 
less_communication. 

Eight years before this, Marconi had 
established communication between 


‘Gartmann: op. clt., p.151. 

“Hoeling and Hoeling, “The Last Voyage of 
‘the Lusitania,” Hodder and Stoughton, Lon- 
don, 1956, Ist’ edition, p.134. 

®Gartmann: op. eit, p.151. 
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Queenscliffe in Victoria and Devonport 
in Tasmania, but it was not until 1909 
that tenders were accepted for the erec~ 
tion of Australia’s ‘first permanent 
wireless stations at Perth and Sydney. 
‘When 1913 came there were nineteen 
coastal stations throughout Australia in 
operation maintaining two-way tele- 
graphic communication with a limited 
number of ships at sea. 


And so this chapter details the early 
pioneering done by Guglielmo Marconi 
and in so doing chronicles the develop- 
ment of wireless communication from 
a period of disbelief to one of practical 
utility wherein trans-oceanic, and in- 
deed, world-wide telegraphy by Hertz~ 
ian Waves was a reality. Without a 
doubt, the indomitable spirit ‘and in- 
ventive genius of Marconi, together 
with those who gave financial and tech- 
nical support, were responsible for this 
great advance. Marconi’s work, how- 
ever, was by no means over and he 
continued his contribution to radio for 
many years. 


Now, with radio telegraphy a fact, 
inventive minds were already turning 
to tackle the problem of transmission 
of speech by means of wireless com- 
munication. Progress had already been 
made by 1914 but real success did not 
come until the advent of the transmit- 
ting valve, the introduction of which 
commenced a new era in the history 
of wireless communication. 

(To be continued) 


From an_ eight-page paper, “"1913-1938—A 
Quarter Century of Radio ‘Engineering in 
Australia,” by A. 8, McDonald, Institute of 
Radio Engineers (Aust.), op. elt. 
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Already, laser light beams have been 
used for transmission of audio and video 
signals. IBM. is in the process of 
developing a laser space communica- 
tions networks here on earth using a 
beam of light as carrier. 

We have already seen that the Radio 
Amateur is capable of developing, 
building, and launching an earth satel- 
lite. Progress in this field has been 
remarkable. These are the ingredients 
of a revolution in the hobby. A syn- 
thesis of a programme of laser research 
in conjunction with the present Oscar 
programme could conceivably result in 
the development of an Amateur laser 
space communications network. 

Frequencies in the upper microwave, 
the infra-red, and the visible portions 
of the spectrum are as yet unallocated, 
Anyone can experiment now without 
restriction! This is the time to join 
in and move toward new dimensions 
in communications! Use by Amateurs 
of the bands in which lasers operate 
could herald the dawn of a new age 
in Amateur Radio! 

We can envision a network of three 
synchronous Oscar translator satellites 
capable of receiving and_re-transmit- 
ting all the message traffic of all the 
world’s Hams on a single beam of light. 
We can see Hams, equipped with a 
laser communications system, and their 
own personal 10 ke. channel to work on. 

This is the challenge of the future. 

I would appreciate hearing from any 
and all Amateurs who are currently 
engaged in laser research and develop- 
ment. I would also like to hear from 
any Hams who would, at some future 
date, be interested in’ participating in 
laser experiments, or who would like 
to build a laser of their own, If there 
is enough interest we can possibly 
undertake a programme of moving for- 
ward with the times toward a revolu- 
tion in Amateur Radio! ° 
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AN I.F. SPOTTER 


IST recently, under the gentle prod- 

ding of the XYL, I cleaned out the 
years of accumulated junk from the 
spare room and found myself the proud 
possessor of some twenty or so if. 
trannies of doubtful vintage, and 
decidedly unknown kilocycles. Not 
wanting to be guilty of throwing away 
any trannies that might one day be- 
come useful, I was in a quandary as 
to how I could sort them into unwanted 
and wanted, and luckily for me along 
came an article in that excellent mag- 
azine, “73,” for April 1964, under the 
heading of “An LF. Spotter.” 

‘With just two resistors, two capaci- 
tors and a tube, it was the answer to 
my search. The principle of operation 
is'as simple as the construction. The 
tuned circuit in question is simply 
made to oscillate at its resonate fre- 
quency which can be then determined 
by tuning its radiated signal on the 
communication receiver. To set the 
unknown coil into oscillation requires 
the use of a simple “two terminal” 
oscillator as shown in Fig. 1. 


C-Phillips 3-30 PF (M) 
trimmer controls 
feedback for 


oscillation 
Fig. 1.—"LF. Spotter" Circuit, 


When any tuned circuit is connected 
to the two points marked X and Y, 
the circuit will oscillate at iis resonant 
frequency. The construction was sin 
ple, it took me about an hour to build 
it up and try out the first if, tranny, 
and strangely enough for me it worked 
first time. I did not use the meter 
shown in the cathode circuit as it was 
only intended to show if the circuit was 
oscillating, but since then I have in- 
cluded an 0-5 mA. meter purely as a 
refinement to show that the circuit was 
oscillating OK. 

This little tester was built in the 
first place to do just one thing—sort 
out some old if’s in the junk box—but 
it was remarkable how many other jobs 
it was found capable of doing—and 
probably it will do tricks that I haven't 
thought of. One pay-off I discovered 
by accident was that it made an excel- 
lent bf. for a receiver, especially for 
resolving ss.b. signals.” So much 0, 
that I now have two made up in separ- 
ate receivers for receiving ss.b, and 
whereas before, my reception of this 
type of signal was somewhat uncertain 
at times, I can honestly say that now 
I can resolve with one hundred per 
cent, satisfaction. 

Give it a go—build it up—you will be 
more than satisfied. Why, it will even 
test the range over which a tank circuit 
will tune, and if the tank circuit in 
question is the final, the meter will 
indicate when the antenna is brought 
into resonance, 

Nuff sed. If you are not interested 
now, you never will be. But if it turns 
out the success it has been for me, don’t 
forget to thank Howard WS5WGF, who 
wrote the article. Tt was one out of 
the box for me, 

Oh, I nearly forgot, the lead from the 
grid contact of V1 to’ the X post should 
be kept as short as possible with the 
least capacity to earth. 

WARWICK W. PARSONS, VKSPS. 
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ARR.L. DX CONTEST 


Amateur Radio operators throughout 
the world are invited to participate in 
the 3lst ARR, International DX 
Competition. You may earn a certificate 
of performance award issued to the top 
phone and e.w. scorer in each country. 
In addition, you might QSO new States 
for the W.AS. award or Canadian pro- 
vinces for the W.A.V.E. award, 

1, This 1965 DX Contest will be held 
over two week-ends for c.w, and two 
week-ends for phone as follows: 

Phone: Feb, 13-14 and March 13-14. 
C.w.: Feb, 27-28 and March 27-28. 


2. The starting time in each instance 
is 2400 G.M.T. Friday and ends 2400 
GMT. Sunday, Phone and c.w. are 
separate contests. 

3, Object: The rules are unchanged 
from last year. Try to QSO as many 
W-K-VE-VO-KH6-KL7 stations as pos- 
sible during the contest in as many 
different call areas possible per band. 

4. Exchanges: DX stations send RS 
or RST report followed by a three~ 
digit number representing power input, 
For example, on c,w. you might send 
579050, which means RST 579 and 
power input 50 watts, U.S.A.-Canada 
stations will send you a number con- 
sisting of RS or RST report followed 
by the name of their state or province, 

5. Scoring: Repeat QSO on addition 
al bands are permitted. Your multiplier 
is the total call areas (not states) 
QSOed on each band (maximum of 21 
per band). The 21 call areas are listed 
above. Each completed QSO counts 
three (3) points. Incomplete contacts 
count two (2) points. Final Score is 
the number of QSO-points times the 
multiplier. 

6. Free log forms are available on 
request from A.R.R.L. You don't have 
to use these forms, Logs should contain 
calls, dates, times, bands, exchanges, 
and ‘points.’ Send your log with sum- 
mary data to: 

ARRL. DX Competion, 
225 Main Street, 
Newington, Conn., U.S.A. 06111. 

Your entry must be postmarked by 
24th April, 1965, to be eligible. Please 
enclose photos and soapbox comments 
with your report. 


SUMMARY SHEET 

Your summary sheet must contain 
the following: Section (c.w. ot phone), 
call, Country, Name, Address, ‘Trans- 
mitier(s), Receiver(s), Power input(s), 
antenna(é), number of U.S.A. and Can- 
adian call areas worked on each band, 
multiplier, number of hours of station 
operation.’ Then the usual declaration 
re rules, etc., and comments (new states 
worked, improvement in score over last 
year, band conditions, interesting ex- 
periences, etc. 


LACK OF NOTES 
| | Many readers. overlooked the 
fact that this issue of “AR.” 7 
would not contain any Notes, so 
they should not write in com- | 
Plaining of the omission. All copy | 


——— 


for March “A.R.” is due at Box 
36, East Melbourne, C.2, by 8th 
February, 1965. 


— 


VKO CALL SIGNS 
1965 EXPEDITIONS 


Doug Twigg (VK31J), of AN.ARE. 
Headquarters, advises that the follow- 
ing call signs have been issued to 1965 

N.ARE, members:— 

Bacal Island 
‘VKOTO—Trevor Olrog (VK2TO). 

Mawson/ Antarctica 
‘VKOGW—Gil Webster (ex VK- 

6ZBW). 
Wilkes/Antarctica 
VKOMC—John McKenzie (Wilkes, 


1963). 
VKOKH—Dr. Ken Hicks. 


Mail QSL cards for above call signs 
via W.LA. (VK3 Inwards QSL Mgr.). 
—Eric Treblleocks 13042. 


* 


DETAILS OF U.S.A. COUNTIES 


I would be willing to help identity 
Counties from names of cities and 
towns given on QSL cards for the 
U.S.A. County Award. Send list_and 
s.as.e. to Charles H. Thorpe, 81 Daw- 
son Road, Allenstown, Rockhampton, 
Queensland. 

—WIA-L4018. 


NOW AVAILABLE! 
1964-65 ISSUE OF AUSTRALIAN 
CALL BOOK 


RIGHT STAR CRYSTALS 


FOR ACCURACY, STABILITY, ACTIVITY 
AND OUTPUT 
Our Crystals cover all types and frequencies in 
common use and include overtone, plated and 
vacuum mounted. Holders include the following: 
DCil, FT243, HC-6U, CRA, B7G, Octal, HC-18U 
THE FOLLOWING FISHING-BOAT FREQUEN- 
CIES ARE AVAILABLE IN FT243 HOLDERS:— 
6280, 4095, 4535, 2760, 2524 Ke. 

5.500 Ke. T.V, Sweep Generator Crystals, £3/12/6. 
100 Ke, and 1000 Ke. Frequency Standard, 
28/10/0 plus 124% Sales Tax. 
Immediate delivery on all above types. 
AUDIO AND ULTRASONIC CRYSTALS—Prices on application. 

455 Ke. Filter Crystals, vacuum mounted, £6/10/0 each plus 124% Sales Tax. 


ALSO AMATEUR TYPE CRYSTALS—3.5 AND 7 Mc. BAND. 


Commercial—0.02% E3/13/6, 0.01% £3/15/6. plus 121% Sales Tax. 
Amateur—from £3 each, plus 124% Sales Tax. 
Regrinds—Amateur £1/10/0, Commercial £1/17/6, 


CRYSTALS FOR TAXI AND BUSH FIRE SETS ALSO AVAILABLE. 
We would be happy to advise and quote you. 


New Zealand Representatives: Messrs. Carrel & Carrel, Box 2102, Auckland. 
Contractors to Federal and State Government Departments, 


BRIGHT STAR RADIO 
46 Eastgate Street, Oakleigh, S.E.12, Vic. Phone: 57-6387 


With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest. 


SIDEBAND ELECTRONICS ENGINEERING (Arie BLes) 


33 PLATEAU ROAD, SPRINGWOOD, N.S.W. 


We specialise in S.S.B. TRANSCEIVERS and Accessories 


GALAXY Ill. plus 240 Volt AC Power Supply 


plus External VFO, Australian production - - - £275 
SWAN SW-350 plus 240 Volt AC Power Supply - - - £300 
HEATH SB-200 Linear Amplifier, assembled - - - - £185 
HEATH HW-22 Single Band 40 Metre Transceiver - - - - £110 
DRAKE TR-3 All-Band Transceiver, full 10 Metre Band - - £400 
GALAXY V. All-Band Transceiver, 1,000 Ke. on 10 Metres - £300 


Prices include Sales Tax. Terms Cash, F.O.R. Springwood. 


Galaxy Transceivers have selectable upper/lower sideband facility without operating frequency shift. 
Adaptor Plugs for VOX, Calibrator, and External VFO. 


Drake Transceivers have built-in VOX and Calibrator, also Adaptor Plug for External VFO. 


ASK THE HAM WHO OWNS ONE WITH AN EXTERNAL VFO—A TRANSCEIVER IS 
NOT COMPLETE WITHOUT ONE! 


Phone Springwood 394 
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H.F. BAND TRANSMITTER* 


FOR 10-80 METRES, A.M/C.W., RUNNING 50 WATTS — COMPACT DESIGN 


HE transmitter described in this 
T article was designed to meet the 

need for a simple, compact am./ 
cw. design that would give reliable 
results in fixed or portable use. The 
pa. can be run plate-and-screen mod- 
ulated to an input of about 50 watts 
on all bands 10-80 metres; 160 metres 
can quite easily be added’ if required. 
In order to reduce weight and ease 
mechanical problems with the metal- 
work, the unit does not have a built-in 
power supply, but may be run from a 
main p.s.u. or from such portable sup- 
plies as may be available. 

Great care has been taken to ensure 
that there is a good margin of stability, 
screening and decoupling being ex- 
tremely thorough, and the reliability of 
the design makes it extremely suitable 
as a beginner's first all-band’transmit- 
ter. T.v.i. precautions are reasonably 
effective, and equal to those in many 
commercial designs described as “tv.i. 
proof”, With a low-pass filter fitted, 
this transmitter should be suitable for 
use in most localities. In fringe areas, 
where the t.v.i. problem is particularly 
acute, a very carefully designed mixer 
vito,’ system in conjunction with a 
class B pa, may be the only answer. 
Some notes on alternative mixer-v.f.0. 
systems appear later in this article. 


General ap 

mitter for am./e.w., designed and described 

by GSRKK. It neat and compact job, 

Suitable for fixed-station or portable use, and 

runs up to Sow. input on all bands.’ The 

design includes ‘t.v.i. precautions, and the 
power supply unit is external. 


THE EXCITER 


The vio. uses a Clapp circuit with 
large grid swamp capacities C6, C7 (see 
Fig. 2a). The v.fo. is always on the 
80-metre band, so that for all bands 
the working conditions of this stage 
are such that the EF184 is only just 
oscillating. Under these conditions the 
highest order of stability can be 
achieved. 

To obtain good bandspread, there are 
two vf.o. ranges—3.5-3.8 Mc. or 3.5-3.6 
Mc. selected by the bandswitch wafer 
Sia. The final output, by frequency 
multiplication, is: 80m, 3.5-3.8 Mc,; 


‘Reprinted from “The Short Wave Magazine,” 
June, July, August, 1964, 
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A. J. SHEPHERD, G3RKK 


@ This is the sort of transmitter 
that would be very suitable for 
the beginner (with some exper- 
ience of constructional work) and 
will equally be of interest to those 
requiring a transmitter for gen- 
eral fixed-station or portable 


work, on c.w. and a.m. phone. In 


the circuitry and construction, all 
possible t.v.i-proofing has been 
incorporated and, with an Lp. 
on the output side, this trans 
mitter might well be found safe 
to use even in the most delicate 
fringe-area situation—at least on 
its two lower-frequency bands, 


40m. 7.0-7.2 Mc.; 20m. 14.0-14.4 Mc; 
15m., 21.0-21.6 Mc.; 10m,, 28.0-30.2 Mc. 
A perfectly adequate tuning rate is 
given by a dial with a 10:1 reductioa 
ratio. The oscillator units are specially 
produced by Electroniques (Felixstowe) 
Ltd. and allow excellent stability to 
be obtained, 

‘A small amount of temperature com- 
pensation is provided externally by C1 
and C4, and for best results their values 
should ‘be adjusted experimentally for 
minimum drift. C3 (C3A, C3B, C3C) 
is a silver-plated 3-gang component; 
two sections in parallel are used on 80 
and 10 metres, the remaining section 
being for 40, 20 and 15 metres. 

Great care has been taken to mini- 
mise pulling of the oscillator frequency 
by subsequent stages—especially the 
pa. This has been fully achieved on 
all bands except 80 metres, when all 
the amplifiers are operating straight 
through, and some pulling does occur 
on this band as the p.a. is tuned through 
resonance. Even this could probably 
be avoided by using an ECF804 or 
ECF82 instead of the EF184, and wir- 
ing the triode section as a cathode fol- 
lower isolation stage. R2 and C59 
would then have to be -adjusted to 
maintain the correct oscillator con- 
ditions, 

The oscillator output circuit, which 
is of the electron-coupled type, has a 
resistance load on 80, 40 and 20’metres, 
but is operated as a doubler on 15 and 
10 metres. It has been found that this 


detrimental to stability than 
driving the buffer into grid current 
and doubling there. 3 , 

Output is taken from V1 anode via 
C12, which is variable for optimum 
coupling, to V2, an untuned Class A 
buffer amplifier. This stage provides 
good isolation between the v.f.o. and 
the frequency multiplying stages, whilst 
affording a reasonable amount of gain, 
In the prototype, the h.t. supply to this 
stage is stabilised. However, this is not 
strictly necessary, and both arrange- 
ments are shown’ in the p.s.u. circuit, 
If the stabilised version not used, 
then the h.t. for the stage can be taken 
from the junction of R10 and R14 via 
a 2.2K resistor. 

The netting ‘switch S2 enables the 
exciter to operate when the remainder 
of the transmitter is switched off, 

V3 (6AU6) is an untuned buffer on 
80 metres, a doubler on 40, 20 and 10 
metres and a tuned buffer on 15 metres. 
Wideband couplers, L3 and L4, are used 
to reduce the number of front-panel 
controls. ‘The output of V3 is controlled 
by varying the screen voltage to this 
stage by VRI. In order that unwanted 
harmonic production may be kept to 
a minimum, it is desirable that V3_and 
V4 should operate as near to the Class 
B condition as possible, whilst provid- 
ing sufficient drive to the next stage. 

V4 (5763) is the driver stage, work- 
ing as a tuned buffer on 80 ‘and 40 
metres, a doubler on 20 and 10 metres, 
and a ‘tripler on 15 metres. The anode 
circuit is accurately tuned on all bands 
by a front-panel trimmer C28, to keep 
harmonic production to a minimum, 
The appropriate tuning coil (L5-L9) 
for the band in use is selected by Sid. 

This exciter has given most satis- 
factory service;-with good stability and 
no trouble from tvi. With careful 
construction the v.f.o, drift can be re- 
duced to less than 50 cp.s. per hour. 
Even when multiplied to 30 Mc., this 
only amounts to 400 c.p.s, per hour, 
which is hardly excessive. 


MIXER V-F.0's 

However, those living on t.v. fringe 
areas, or who require better stability 
on the higher-frequency bands, may 
like to experiment with mixer v.f.o’s. 


ve 


aa 
2 vs ve lis if 
hong? Aus 3763 Pi network 
Class "a Close Class ‘Cc’ network 
[Untened butte ‘Multiplier Tuned Driver ond TVi trap| 
ke) aax7 2x ole 
as Speech Amp: Phase ‘Class AB 
ena Modulator 
bie ve Ve VIO 


Fig. 1.—Block diagram of the am//c.w. transmitter designed and described by G3RKK. It runs 


about 50 watts input in the 6146 
coils are used throughout and the cii 


and covers all bands from 10 to 80 metres. Commercial 
it arrangement is such that level drive is obtained through 


the whole range. Circuit details are given Figs. 2, 3 and 4. 
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In these, the v.fo. is tuned over a 
fixed range and mixed with the output 
from a crystal oscillator to provide the 
required output frequency. In this way, 
frequency multiplication is avoided and 
so there is likely to be less trouble from 
harmonic output. Also, as there is no 
frequency multiplication, the stability 
of the final output is that of the vio. 
and crystal oscillator—about 80 cps. 
per hour on all bands. 

Details of various types of mixer- 
y.io's have been published from time 
to time, and there is no reason why 
such an arrangement should not be 
incorporated in this design instead of 
the frequency multipliers. In addi- 
tion to the increased stability, a worth- 
while reduction in harmonic output 
may be obtained, provided that the mix- 
ing frequencies are carefully selected, 
the mixers are run at low level, all 
subsequent stages are in Class A, and 
adequate filtering is included to reject 
spurious products of the mixing pro- 
cess. However, these notes are only 
intended for, ‘the more experienced 
constructor, The beginner is advised 
to keep to the frequency multiplier 
unit used in the prototype, which is 
perfectly satisfactory unless the t.v.i. 
problem is very difficult indeed. 


POWER AMPLIFIER 

The pa. (Fig. 3) uses a single 6148 
(V5) operating in Class C. The 6146 
is very suitable for this, purpose, com- 
bining small size with high efficiency. 
As grid current bias is used, it is pro- 
tected by a triode-connected 6AQ5 (V6) 
ing as a clamp valve. Normally, 
this valve is cut off by the bias on the 
pu If the excitation is removed, the 
bias is lost and V6 conducts heavily, 
reducing the voltage on the screen of 
V5. This reduces the anode current 
of V5 and ensures that the maximum 
anode dissipation of 20 watts is not 
exceeded. 

‘The inclusion of the capacitor C33 
in the V6 hut. line is rather unusual. 
Tt has been found that it improves the 
modulating characteristics of the stage 
by permitting the screen to follow the 
modulating voltage morse closely. Tt 
should be noted that, in order to obtain 
linear modulation, it is necessary to 
ensure that the p.a. is operating under 
the conditions recommended by the 
valve manufacturer. The correct volt- 
ages at various points are given in 
‘Table 2 for an h.t. voltage of 450, which 
is the best for general use. The correct 
drive must also be maintained, and 
the aerial loading is fairly critical. 
Unlike linear amplifiers, anode modu- 
lated Class C amplifiers are best loaded 
lightly in the absence of an oscilloscope 
to examine the modulated waveform. 

Full precautions against parasitic 
oscillations and other forms of instabil- 
ity are taken, as it is generally easier 
io include full protection in the design 
than to attempt to cure the trouble once 
it arises. Parasitie stoppers L10, R19 
and Lil, R20 are included in the grid 
and anode circuits, and multiple by- 
pass condensers are used on the anode 
and screen h.t. supplies, ensuring that 
effective by-passing is obtained at all 
frequencies. 

The output is tuned by a conventional 
band-switched pi-network, and a_t.vi. 
trap L13, C49 tuned to the local B.B.C. 
tv. channel is fitted across the output 
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+250-200" 


ze 


is 22K to HO 
(SP ebtiaeg). 


Fig. 2A—The exciter section, V1-V$, of the GSRKK transmitter has its v.fo., V1, covering two 
ranges. for reasons explained in the text, (Note: Read this circuit as including Fig. 2B opposite.) 


In some areas a low-pass filter, in the 
coax. feeder into the atu. or aerial, 
may also be.required. As both the grid 
and anode circuits are on the same 
frequency, careful screening is required 
if instability is to be avoided. Never- 


theless, if the layout diagrams are 
carefully followed, neutralisation should 
not be necessary, although it is pro- 
vided for in the circuitry and some 
may like to include it to’increase the 
margin of stability. 


PA HT+ 55a 


car cag 


Fig. 3—Circuit of the p.a, and its clamper stage. In some layouts, neutralisation may be 
‘and this fs provided for by the C88, C69 connection. C33 is explained in the text—it improve 
action under modulation. Data for the construction of the p.a, tank coll, L12, are given 
C49, "L13 comprise a harmonic-rejection circuit, tunable to the local’ t 

methods of Keying and clamping will be shown in Figs. 


sparatel 
Aiternative 


channel. 


nd 7 in Part 2. (Note: ‘The resistor body 


for Li0 should be marked Ri9. Also there are two Cé8’s. One, in parallel with R50, 15 0.001 aF.; 
Other, neutralising condenser, is 1-10 pF. rated 1kV.) 


€30, C31, C32, CM—0.02 uF. S00v.w. disc 


330,003 -aF-, S00v.w. disc ceramic. 
35, C35, C5 Cas, Céa—a.00l aE. Soov.w. alse 
C37—0.01 AF. 500v.w. disc ceramic. 
C38, Cto—s ‘pF. S00v.w. ceramic. 
CsI—0.001 uF, Fated 3 kV. 

‘ceramic, rated 1 kV. 
“rated 1 kV. 
C44—0.001 ceramic, Fated 1 KV. 

rated 1 KV. 

Eadystone. 

DF. BC type twin-gang, 
‘sections in paraliel (0.001 uF-). 
C49_3.30 pF., Philips trimmer. 

C63—1-10 pF, neut,, rated 1 kV. 
Co9*_47 pF. rated 2 KV. 

RIs—18K ohms, 2w. 

Rib, Rit—See text. 

Ris" 82 ohms, 2w. 

19500 ohms. 

‘R20—100 ohms, 

R21—Three 6K ohms in parallel, 2w. 
22—20K ohms, 10w. 


R23—220K ohms. 
R4B—See text. 

RS0_10K, ohms, 

RFC2—25 mH. rf. choke. 
RFCIR4 choke, e. 


S5—2-p., 4-w., meter. 
‘Mi—9.5 mA. tmoving coil. 
L190, LI—APC's on R19, R20 (seo text). 
Li2_Pi-network tank cof (see text). 

L139 tums, 16e.. % 


ing, turns spaced (local tv. channel 
PLA_250v. "neon. 
‘Vs—s145. 
‘V6—6AQ5. 
Notes: 
‘All resistors are rated % watt carbon, unless 
otherwise stated. 


cea" and C69* optional if neutralising re- 
required—otherwise, use C29* 0.002 uF. as 
given with Fig. 2, 

Data for tank coil Liz given in text. 
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Fig. 2B—Continuation of exciter section. V4, the driver stage, is a 5763, giving ample drive into 
the p.a, on all bands 35-28 Mc, The circuitry could be adapted for 160 metres if required. 


(Note: R57 should be across L5 and not as shown.) 


TABLE OF VALUES 
—Exolter Section H.P. Band Tx. 


Figs. tu and 
Cl—-8 pF., ceramic N750 negative temperature. 
C207 pF. poly. 
C3118 pr three 
C45 pF. ceramic 
ost Bee 
6, Crb,001 a 
C8, C13, Cu 20, C21, C26—0.005 F., 500 
Volt working, dise ceramic, 
C001 AF, S00v.w. dise ceramic. 
C10, Cli, Cis, C15, ‘C24, C25—0.001 wF., S00v.w. 
disc ceramic. 
‘air trimmer, 


negative temperature. 


G19, C23, Cor— 
Ge, Ca7_ 100. pF. 
a x 


Gearniod 


in 
in 
‘sbov.w. 


RIN—2.7K ohms, 2w. 
RI2—See te: 
RI3—880 ob: 
RI4—470 oh 
RS4—47 ohm 
RS5—470 ohms. 
VRI—100K ohm potentiometer, drive control. 
L1—35-3.6 Mc., type DLM (Electroniques). 
12-35-38 Mc. type DLM (Electroniqui 
T3=14 Me., W/B coupler  (Electroniques) 
LAT Me.,"W/B coupler (Electroniques). 
L5—Type BPI. 
TA. Lié—Type BPAO. 
‘Type BP20. 
TA—Type BP1S. 
L9—Type BPI0. 
RFC], RFC4—R#. Chokes, type FCC5 (Elec 
troniques). 

SIA-SIE—Trolex cer., 4-wafer, 2-p., 6-w. 
S2—S.pst. rotary. 
Vi—Eriss, 
Va—ELo) 
‘V3—8AU6, 
‘V4—5763. 
Notes: 

C29* can be 0.002 uF. if neut. not required. 

All resistors are ¥ watt carbon unless other- 


Coils LS-L9 are Electroniquet 

Slow motion drive for C3 
598 or Electroniques type SMD. 

V.t.0. construction in Eddystone box type 650. 


A single meter is fitted, which is 
switched across shunt resistors R16, 
R17, R46 and R49, R50 to check pa. 
grid and cathode ‘currents, modulator 
cathode and p.a. h.t. voltage. Cathode 
current is the sum of anode, grid and 
screen currents, and is measured in 
preference to anode current to avoid 
bringing high voltages to the front 
panel, The meter switch S5 should be 
of the break-before-make type. All 
metering circuits are fully decoupled. 

Panel lights are provided to show 
when the p.a. and modulator h.t. and 
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lt. supplies are on. This is both a 
safety measure and an operating con- 
venience. 

The phone/ew. switch S3 (S3A, S3B, 
S8C) ects the ht. supply’ from 
the modulator and shorts the second- 
ary of the modulation transformer to 
prevent keying transients which may 
break down the insulation—apart from 
putting a chirp on the note. Further 
details of keyin; Sp ae are not 
shown in the circuit diagram as it is 
felt that most readers will wish to 
incorporate their own to work in with 
the existing station switching arrange- 
ments. For those who do not have a 
pet system, there are several to be 
recommended for this design. 

The ecb and in some ways, the 
most satisfactory is cathode keying of 
the p.a. (Fig. 6). The disadvantage is 
that the choke Ch. must pass the full 
p.a. cathode current, and will thus be 
a rather bulky component. For this 
reason, it may be considered preferable 
to key V4 in the same way. is 
permissible as V5 is protected by the 
clamp valve V6. The circuit is the same 
as that given in Fig. 6, but the com- 
ponent values are different. Ch. now 
has only to pass about 30 mA, and a 
“softer” keying characteristic is re- 
quired as it will be hardened by any 
following Class C amplifier—in this 
case the p.a. The values given for the 
click filter components are only ap- 


proximate and in practice are best 
found by experiment. As it is generally 
inconvenient to try different inductors, 
a 500 ohm, 2W., variable resistor of 
suitable wattage may be connected in 
series with Ch. and adjusted to give 
the required “make” effect. Similarly, 
R51 can be set to give the required 
“break” characteristic. For those who 
wish to try a break-in system, V1 and 
‘v4 must ‘be keyed in sequence, the 
order being V1 on, V4 on, V4 off, V1 
off. This may be achieved mechanically 
by suitably adjusted relays or electron- 
ically by flip-flop circuits, Many art- 
icles about vafious systems of keying 
have been published from time to time, 
and the reader is referred to one of 
these for further details. 


THE MODULATOR 


This is shown in Fig. 4 and has been 
designed to give good speech apalihy 
without undue elaboration. The spee 
amplifier (V7) is an EF86 audio pen- 
tode, with its input circuit arranged for 
a high impedance crystal microphone. 
This valve is especially suitable for 
low-noise audio amplifier service; it 
has a_ specially wound heater and 
ample internal screening and bracing 
to prevent hum and microphony, The 
ht. supply is decoupled by C56, R28, 
while C51, R24 provide a low-pass 
filter to prevent rf. pick-up at the 
microphone socket, which could cause 
trouble in the modulator. 


The phase splitter circuit is of the 
paraphase type, chosen mainly because 
of its high gain. It is not the automatic 
self-balancing circuit, hence the balance 
must be adjusted by means of VR3. 
This is not necessarily a disadvantage, 
as self-balancing circuits are not always 
very happy with the fluctuating load 

resented by the p.a. The circuit shown 

ere should have sufficient gain for 
most pilercer ones normally used by 
Amateurs. If more gain is required, 
to enable a low output microphone or 
a self-balancing phase splitter to be 
used, the EF86 speech amplifier could 
be replaced by one using an ECC83 
double triode. A suitable circuit is 
that incorporated in the G3BDQ trans- 
mitter, described in the October 1963 
“Short Wave Magazine”. The coupling 
time constants in the speech amplifier 
are chosen to reduce the response below 


Heater Clear- | spaci 
R44, R rent | H.T. re 
valve | R43 | B39 | ac) Current) voit=| ance | ‘centre Comments 
(a) Bae | pecemesttg | tee | abovel | ome) 
6L6 or 
6L6GT| 500 | 42 | 9 | o9A. | 400] 4 inch|3 inch 
eLec | 500 | 42 | 9 | 9A. | 400 | 54 inch| 34 inch | This version has a 
larger bulb than 
the above. 
Kes | 500| 39 | 8 | 1A. | 400 | 53 inch} 34 inch 
807 400 | 42 | 85 | 0.98. | 450 | 58 inch|_3 inch | Top cap anode. 
5B255M é inch | 5B254M_has top 
SBppeM | 400 | 42 | 85 | 09A. | 450 | 34 inch | 2% inch | SNC at’ 
exst | 130] 05 | 8 | 0.76A.| 300|3 inch|2 inch| Output 17w. audio 
for low power 
version. 


Table 1—Modulator Valves. 
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500 c.p.s., allowing a significant increase 
in the average modulating depth. 

In the prototype the output valves 
used are metal 6L6s operating in Class 
ABI, providing an audio power of 
about 25 watts. Alternative valves are 
the 6L6GT, 6L6G, KT66, 807, 5B255M, 
etc, The necessary changes of compon- 
ent values with these valves are in 
Table 1. Ample ventilation in accord- 
ance with the valve manufacturer's 
recommendations must be provided. 

Parasitic stopper resistors are fitted 
in the anodes, control grids and screens 
of the modulator valves, and all sup- 
plies are decoupled for both rz. and 
af, C42 is connected across the sec- 
ondary of the modulation transformer 
to reduce the response at high frequen- 
cies, and a small amount of negative 
feedback is applied over this stage via 
R33, R36. If microphones of the high- 
fidelity type are to be used, a further 
low-pass’ filter between the phase 
splitter and speech amplifier may be 
needed to prevent the signal from 
occupying an excessive bandwidth. 
Separate cathode resistors are provided 
for each valve, but they are taken to 
earth via the common’ shunt R46 to 
enable the combined cathode currents 
to be monitored on the meter. 

The heaters are wired in two bal- 
anced systems which may be connected 
in series or parallel to allow 6.3 or 12.6 
volt supplies to be used. All power 
supplies are taken to an octal and a 


3-pin socket at the back of the trans- 
mitter to allow the greatest flexibility. 
This also permits the modulator heater 
supplies to be disconnected when oper- 
ating portable c.w. 


CONSTRUCTION 

It is recommended that the transmit- 
ter be built on a 16g. aluminium chassis 
size 2)” x 12” x 10”, fitted with a 13” 
x 8)” front panel. ‘That used in the 
prototype was slightly smaller, account- 
ing for the cramping in the speech 
amplifier and vo. compartments. The 
chassis is sub-divided above and below 
into various screened compartments, as 
shown in the pictures. Apart from 'the 
obvious purpose of preventing instabil- 
ity in the transmitter caused by stray 
coupling, it greatly adds to the rigidity 
of the structure and reduces the pos- 
sibility of ti. caused by radiation 
from the transmitter itself, Bottom 
plates (not shown in the photographs) 
are fitted to the vio. and p.a. loading 
compartments. 

It is recommended that all the metal 
work be bent and completely drilled 
before the wiring is commenced. At 
this stage the main components can be 
mounted to ensure that everything fits 
properly. It is very much easier to 
correcta mistake at this stage than 
after final assembly has taken place. 
All the screening is bent from 16g. 
aluminium. In the prototype the vio. 
was built on a sub-chassis for experi- 


Fig. 4—The speech amplifier/modulator for the GSRKK a.m./c.w. transmitter. V8 is a phase-splitter 
tordrive the push-pull Lis; these are carefully balanced (see text) and other valve types may be 
tised instead of the 6L6s—such as EL&s for less audio power in a QRP version of the transmitter. 


‘The switching protects the modulation transformer against transients when on c.\ 


in important. 


point too often ‘overlooked in some commercial designs; there should be no rise-and-fall on keying 


feross any iron-cored component in the p. 


circuit, with the possible exception of the thump-filter 


cross the Key itself. ‘The modulation transformer specified for this design is that sold by K.W. 


Electronics with their “Vanguard” transmitter. 


‘Whatever transformer is used, it must be rated for 


‘at least 25 watts of audio. 


420.01 pP., ceramic, rated at 1 kV. 
50, C55, CBi, C62—0.001 wF., silver mica. 
C51—200' pF. 

C52—50 F.. 25v, electrolytic. 
C53—0.1 "uF, 500v.Ww. 

C54, C57—0.005 wF., ceramic. 
C36, C60—8 yF., A5bv.w. 


uP," Bodv.w. 
C66—B pF., S00v.w. electrolytic. 


R24, R2—47K ohms. 
R25, R23—1 megohm. 
R26—2.9K 


2K ohms. 
R27, R31, R32—220K ohms, 5% high-stability. 


GT, R36—S60K ohms, 5% high stability. 
R39_22K ohms, 1w. 

R40, R41—10K ohms. 

Raz, RAT, R48, R53—100 ohms, 2w. 
RAS_10K' ohms, low. 
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VR2—S00K ohms, af gain. 
VR3_25K ohms,’ balancing phase-splitter. 
S3A-B—3-p., 2-w., Phone/C.w. 

Woden UM or 


PL2*, PL3*—.3v. 300 mA. dial lights. 
PL§_250v. red neon. 
V7—EFS6. 
Va—12AX1_(ECC83). 
‘Ve, V10—SL8 (see text). 
Notes: 
‘All resistors are ¥% watt carbon unless stated 
therwise. 


ot 

sLamps PL2, PL3 must be fitted when equip- 
ment, used on 12v. supply. 

For QRP working o/p valves can be ELS 
(see text) 


Alternative modulator valve types are given 
in Table 1. 


mental purposes. (This will not be 
necessary unless it is desired to experi- 
ment with mixer v.f.o’s.) The position 
of all the main components for which 
holes must be drilled are shown in the 
pictures, but detailed drilling diagrams 
cannot be given in view of the lack of 
standardisation of some components. 


EXCITER 

The first three stages are built in a 
medium-size Eddystone diecast box 
(650), which provides a very rigid 
framework together with a high degree 
of electrical screening, and protection 
against temperature ' variation and 
draught. 

The box should be drilled first and 
then used as a template to drill the 
chassis. Good quality ceramic or nylon- 
skirted valveholders, with screens for 
V1, V2, V3 should be used. The band- 
switch ‘must be assembled at the same 
time as the box is mounted on the 
chassis, and before the screens are fit- 
ted. The screen inside the diacast box 
is an integral part of the bandswitch 
assembly and must be fixed at the same 
time as the bandswitch. The later wir- 
ing will be much easier if the switch 
wafers S1A-E are wired up before 
assembly. The coils should be mounted 
as far from one another and from the 
sides of the box as possible if the Q 
is not to be seriously impaired. (There 
is room for improvement on the proto- 
type in this respect.) 

Wiring is point-to-point where pos- 
sible, but the use of tap-strips is essen- 
tial if a reasonably neat layout is to be 
achieved. The valve-holders should 
be orientated for the best wiring run 
and care taken to ensure that the grid 
and anode circuits are isolated from 
one another. When wiring up the vf. 
heavy gauge wire (at least 18g.) should 
be used, and all components especially 
rigidly mounted. The tuning condenser 
is mounted on a screening bracket above 
the chassis and connected to the drive 
mechanism by a flexible coupler. A 
single earthing point should be used 
for each stage, and all decoupling cap- 
acitors should be fitted as close as 
possible to the valve-holder pins. Care 
Must be taken when soldering to the 
coils to avoid melting the polystyrene 
insulation. 

The wiring of the pa. is quite 
straightforward, and the same consid- 
erations about earthing and decoupling 
apply here also. In view of the high 
voltages present, it is essential that 
conservatively-rated components as 
specified be used and special care taken 
to prevent .shorts and arcing. Also, 
above the chassis full precautions must 
be taken to ensure that the operator 
cannot accidentally touch a point of 
high voltage. 

The anode rf. choke should be of the 
type specially wound for hf. pa. use, 
eg. K.W. or So-Rad. Ordinary types 
are apt to have series resonances inside 
one or more of the Amateur bands, with 
disastrous results. The pi-network coil 
used in the prototype was the K.W. 
design which is ready wound and fitted 
with a ceramic bandswitch. Other 
suitable assemblies are the Geloso 4/112 
or the Codar PI-NET575. The latter 
requires a separate bandswitch, which 
should be a good quality ceramic type. 
For those wishing to wind their own 
pa. coils, the details are: 30 turns, 
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wound 12 t.pi. on a 13” diam. former, 
tapped at the 27th, 12th, 8th, Sth and 
$rd turns. This will give above opti- 
mum inductance in the 80 metre posi- 
tions to allow the use of a standard 
0.001 uF. loading capacitor; and below 
optimum on 15 and 10 metres, because 
of the difficulty of limiting stray and 
minimum capacities to the optimum 
values. 

Parasitic stoppers, which should be 
soldered directly to the valve-holder or 
top cap, are made by winding a few 
turns of 22g. enamelled wire around 
a half-watt resistor. These are desig- 
nated L10, R19 and Lil, R20 in Fig. 3. 
The compartment containing C48 is 
fitted with a bottom plate to prevent 
rf. from leaking round the screen into 
the grid compartment, Complete screen- 
ing of the p.a. above chassis is unneces- 
sary from the point of view of stability, 
but may be desirable as regards t.vii 
suppression, If the p.a. is to be coi 
pletely screened, mesh must be used 
for the top of the screening box to allow 
adequate ventilation, 

The lamp on the front panel labelled 
“RF, Out” was originally connected to 
a loop wound round the p.a. pi-coil, 
and by its brightness gave a rough 
indication of the tuning. After burn- 
ing out a large number of bulbs in an 
attempt to achieve uniform coupling on 
all bands, its use was abandoned in 
favour of an s.wx. meter! The tv. 
trap consists of a Philips’ trimmer and 
an air-spaced coil and should be 
mounted close to the output socket. 

In the speech amplifier, which should 
be carefully constructed, particular 
care must be taken to avoid mains hum 
in the early stages. All earth returns 
for the entire modulation are taken 


straight to a bus-bar of 16g. tinned 
copper wire, which is earthed at one 
end only, to avoid hum loops. 


Similar comments apply to the phase- 
splitter stage. High stability resistors 
should be used where stated to main- 
tain a good balance and, for the same 
reason, corresponding components in 
each half of the push-pull modulator 
should be carefully compared. The 
parasitic stoppers R42, R47, R4i, R40, 
R48, R54 must be wired straight on to 
the valve-holders. 


The modulation transformer should 
have a rating of at least 25 watts af, 
and must match the modulator valves 
to the pa. A pair of 6146s in Class 
ABI and 400 volts h.t. require an 
anode-to-anode load of 9,000 ohms— 
the corresponding figure for other mod- 
ulator valves is given in Table 1. A 
6146 operating at 50 watts input with 
an anode current of 115 mA. has an 
anode impedance of 4,000 ohms. The 
transformer used on the prototype is 
manufactured by Banner Electronics 
and is sold by K.W. Electronics as a 
spare part of their “Vanguard” trans- 
mitter. A slightly more expensive 
multi-range type is the Woden UM1. 
‘This has the advantage that it can be 
used with practically any combination 
of modulator and pa. valves, 


METERING 

‘The shunts for the meter are fitted 
directly in the earth returns of the 
stages to which they belong—not on 
the meter switch. The connections from 
the shunts to the switch need not be 
made using screened cable provided 
that they are carefully routed and de~ 
coupled at each end. 


The ranges required are: 0-5 mA. 
(grid current), shunt R16; 0-150 mA. 
(p.a. and modulator cathode currents), 
shunts R17 and R46; 0-1,000v. (p.a. ht. 
voltage), multiplier’ R49. Any meter 
with a full scale deflection of less than 
5 mA. may be used, the shunts being 
adjusted accordingly. 


POWER SUPPLIES 

The basic power requirements for the 
transmitter are: Vi.o., 150v. 10 mA, 
stabilised; Buffer, 250-300v., 10 mA, 
preferably stabilised; Exciter, 300-400v. 
50 mA.; P.a,, 450v. 120 mA.; Modulator, 
see Table i, 120 mA; Heaters, 6.3v., 
ac. or dc. at 8 amps., or 12.6v,, ac. 
or dc. at 4 amps, 

‘There are many possible designs for 
suitable power supply units. The redder 
will usually wish to use transformers 
and chokes that he can obtain on the 
surplus market, so these notes will be 
kept as general as possible. 

Several apparently obscure faults can 
result from bad power supply design, 
particularly from interaction between 
the different supplies, Many of these 
arise from a combination of the follow- 
ing factor: 

(1) The current taken by a Class AB 
modulator varies with the ampli- 
tude of the speech input. 

(2) When the p.a. or exciter is keyed, 
there are large variations in the 
current taken by the stage in 
question and the pa. 

(3) If an ht. supply is not adequately 
decoupled at all frequencies, it 
may be modulated by either r.f. 
or a.f. which could then be pass- 
ed to the low level stages. 
sonable protection against 
included in the present design, 


Construction behind the panel of the GRKK transmitter. The exciter 
section is in the foreground screened compartment, also containing V7, 
the speech amplifier, which is the canned valve in nearest view. The 
driver stage V8 and the 6L8 modulators are behind, with the modulation 

The 6146 p.a. is in the upper right-hand 
compartment, with the tapped coil Li2 and the switch assembly St— 
see circuit diagram Fig. 3. ‘The three-gang tuner is C3A-C3C in Fig. 2. 


transformer at upper left. 
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Under-chassis wiring and layout in the transmitter designed and con- 

structed by GSRKK. The detail in this view is such that the placement 

of most of the parts can be followed by reference to the main circuit 

diagrams. The condenser at lower right is C48 in Fig. 3, with C49, to 
tune out the local ty. channel, immediately above. 
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FOSTER DYNAMIC MICROPHONES 


SPECIFICATIONS: 
50 ohms or 50K ohms 
“55 db. [0 db. — (one) 1V. Microbar] 
50 to 15,000 cps. 


Output Impedance 
Effective output level 
Frequency response 


OMNI-DIRECTIONAL DYNAMIC: 


Swivel fits 5/8” 26 t.p.. Stands. 
Colour: TWO-TONE GREY. 


Plastic Diaphragm. 
Size: 43” long, 14” diameter. 
Cable: 12 ft. of P.V.C. 


Retail Price 50 ohms: £4/7/9 + Sales Tax 10/11 
Retail Price 50K ohms: £4/10/O + Sales Tax 11/3 


A QUALITY PRODUCT FOR TAPE RECORDERS & P.A. USERS 


Marketed by ZEPHYR PRODUCTS PTY. LTD. 


58 HIGH STREET, GLEN IRIS, S.E.6, VICTORIA Phones: 25-1300, 25-4556 


OO 


[7 Manufacturers of Radio and Electrical Equipment and Components 
SS 


Agents: D, K. Northover & Co.; Neil Muller Ltd.; Homecrafts eS Jacoby, Mitchell & Co. P/L,; T, H. Martin P/L, 


A LARGE RANGE OF TRANSMITTERS, RECEIVERS, TEST 


GEAR, AND DISPOSALS RADIO PARTS AVAILABLE 
CALL IN AND SEE US 
C.R.O. TUBES, Brand New 


NEW VALVES 

6AC7 5/- each or 5 for a £1 
6AQ4 10/- ea. 6FQ5 8/- ea. 
6F6 7/6 ea. 6X5 12/- ea. 
OTHER VALVES 

: ; TT15 15/- each with socket; 

h; QQV06/40 95/- each; 
ACT25 £3 each; DET22 10/- each; DET24 10/- ea. 


Cv407, 33”, E.S., 10/-. 
VCR97, 63”, E.S., 35/-. 
OSCILLOSCOPES 
A.W.A. 2” portable, with handbook and spare 
902, £24. 

A.W.A. 5”, brand new, £110. 


CRYSTALS 


Frequencies available from 2 Mc. to 15 Mc. fun- 


12AT7 12/- ea. CVv392, 9”, E.M., 10/-. 
12AU6 9/- ea. 
12BA6 9/- ea. 


NEW TURRET TUNERS 
- 13-Channel, complete with biscuits and_tubes, 
ideal basis for com. receiver front-end, £9. 
AIRCRAFT RECEIVERS 

‘Type AVR22, contains three 12BA6s, four 12AT6s, 
one 12BE6. Freq. 195 Ke. to 8 Mc. A very late 
model receiver. With Manual, £35. 

BC221 FREQUENCY METER 

With calibration book and 1 Me. erystal, £45. 
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UNITED TRADE SALES PTY. LTD. 


280 LONSDALE ST., MELBOURNE, VIC. (Opp. Myers) 


damental, or to 120 Mc. overtone. In FT243, 
HC6/U and DC11 holders. Also few 300 Ke. gold 
plated vacuum mounted. All frequencies at one 
Price—10/- each, 

CO-AXIAL CABLE 

72 ohm Co-axial Cable, UR70, 3/16” diameter, 
27 yd. Rolls £1 including connectors, or 10d. yd. 
WANTED TO BUY 


Receivers, Xmitters, Test Gear, etc. Prompt Cash paid. 


Phone 32-3815 
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(4) When the current taken from a 
power supply is varied, the volt- 
age of the supply varies in 
opposite sympathy by a degree 
depending upon the regulation 
of the supply. 

(Sy The frequency of the vio. is 
dependent upon its h.t. voltage. 


‘Thus it can be seen that poor regula- 
tion and consequent interaction can 
lead to downward modulation (pa. 
voltage reduced on speech peaks), fre- 
quency modulation and certain types 
of instability. Effects upon the vf. 
frequency are reduced by stabilisation 
using a gas stabiliser, but this is only 
effective at very low frequencies, and 
adequate decoupling is also required. 

Ideally, then, the three h.t, supplies 
should be independent of one another. 
Fig. 5 shows one way in which they 
may be combined without unduly 
affecting the performance, The circuit 
does not call for very much comment. 
Conservatively rated components, at 
least as specified, must be used;’ and 
the hardware and general mechanical 
design of the power pack should be 
chosen bearing in mind the high volt- 
ages present. 

Silicon rectifiers are used for the pa. 
supply in order to obtain good regula- 
tion, which is necessary if the stage is 


to be modulated correctly. A valve 
would probably be quite satisfactory, 
provided that its emission is not low 
and the transformer and choke are of 
good quality. If desired, of course, 
silicon rectifiers of suitable rating could 
be used instead of V1 and V2, but they 
would be very much more expensive. 
The transformer T1 need not all be 
one unit, of course, but could consist 
of several separate’ transformers with 
their primaries wired in parallel. 

Mains dropper resistors in the prim- 
ary of the transformer must be avoided 
as it will lead to interaction between 
the outputs. A surge limiter, such as 
Brimistor (R11) may, however, be 
found necessary to prevent the fuses 
from blowing when the equipment is 
first switched on. 

The chokes Ch.1-Ch4 must be low 
resistance types of good quality; the 
jotted C-core type are recommended. 
‘he mains filter should be built in a 
small screened box, with good earth 
connections. Its purpose is to prevent 
tvi. from occurring by conduction 
through the 


PORTABLE AND MOBILE 


OPERATION 


It sufficient space is available, the 
transmitter may be used portable or 


AS input 


Fig, 5—A power supply layout for the a. 
voltages and currents required 


PARTS 


ex uT+ 
+150V stab, 


co 


irse, provided the loadings can be met, any other sort of power supply would be equally 


suitable, though the control and change-over system would have to conform to the circultry around 


RLI, RL2 in this diagram. Conversely, this 


arrangement could be adopted for other types of 


‘AT-station equipment calling for about the same sort of loading. 


Cl, C2, C5, C832 uF., 450v. 

C3, Ch0.08 uF, 1 kV. 

Cr, 80.01 4F., 500v. 

Co, C10—0.01 gk. 1 kV. 

Cli, Ci2, C13, Ci4—0.01 wF.. s00v. ac. 

C15; C1é_16 plus 16 uF., 600v. 

Rl, R2—47 ohms, 2w. 

H3, R4—100 ohms, 2w. 

RS, R6, RO, R10—39K ohms, aw. 

RT, R&—10K ohms, Jw. 

RI—1 amp. Brimistor, type CZ11. 

RIS_4.7K ohms, Sw. 

‘RISA—420 ohms. 

Rid—82K ohms, 2w. 

RIS, R16, Flv, Rls, Rio, R20, Ri, R2—470K 
‘ohms, 
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‘EZBI. 
‘V3, V4—VR150/20, or similar. 


mobile in the form described. ‘The 
power consumption (and, of course, the 
output) can be reduced by suitable 
adjustment of the ht. supply voltages. 

However, if the transmitter is to be 
built specifically for this application, 
there are several small modifications 
that can be made to reduce both the 
size and power consumption, 

The first is to cut the power input 
to 30 watts or less and use EL84s in 
the modulator. The necessary changes 
of component values are given in Table 
1, and the pa. h.t, supply should be 
lowered to about 350 volts, In view 
of the small physical size of the 6146, 
there is no point in replacing it by an- 
other valve, The heat generated is 
reduced by the lower power input, 
These modifications permit considerable 
reductions in power consumption and 
the sizes of the modulator and pa, 
compartments. It is recommended that 
the smaller Geloso or Codar mobile 
piccailh units be used in the QRP ver- 
sion. 


Keyed stage 


fitted 


Fig. 6—Keying circult for the GIRKK t 
waltiar, when breaking, Vo-oathode! O87, 1 
RSL, 100 ohms; R52, 220K 
resistance of Ch. don plus BY, cause cathode 
res,” as original iy. 100 mA, 
He eying at Vai ny is 10 ‘wy and Ch. 15 6 

Hy. 20 mA. See circuits of transmitter for 

references, 


It may also be advisable to use a 
relay in preference to a valve for pro- 
tection of the pa. The circuit is the 
usual one. As the load on the rf. sec- 
tion heater supplies is reduced, PL1 
should be removed to restore the bal- 
ance for 12.6v. operating, resulting in 
a saving of 6 watts. 

If (for mobile use) a phone-only 
design is required, further reductions in 
size may be achieved by omitting the 
phone/c.w. switching. It is not recom- 
mended that the exciter section be 
made smaller than suggested, but with 
careful design the other compartments 
could all be reduced in size, the limit- 
ing factor being ventilation for the 
required power input. 


SETTING UP 

When construction is complete, after 
a thorough check of the wiring has been 
made and all loose ends and solder 
have been dislodged from the wiring, 
the initial testing can be begun. 

After fitting the valves and switch- 
ing on the heater supplies, the main 
supply cable and non-reactive dummy 
load may be connected. The dummy 
oad can consist of a number of carbon 
resistors connected in parallel. 

First Fl should be removed and the 
exciter h.t, only switched on. L1 and 
L2 are set to give the required cover- 
age, using a calibrated receiver to pick 
up the output of the vf.o, and the coils 
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and wideband couplers are then aligned 
in turn to give maximum V5 grid cur- 
rent. The wideband couplers must be 
adjusted to produce, as far as possible, 
constant output over the entire band. 
Small 1-10 pF. air trimmers connected 
across the “hot” ends of the wideband 
couplers are helpful in obtaining the 
best performance. 

‘The screen resistor of the v.f.o. (R3) 
must then be adjusted on the 80 and 
40 metre ranges so that reliable oscil- 
lation is just obtained on both bands 
without falling off at the edges. For 
convenience it may be noted that the 
strongest oscillation is obtained with a 
value of about 22K, the gain decreasing 
as the value is increased. A d.c. volt~ 
meter connected from the grid of V3 
to earth via an r.f. choke at the probe 
end is a useful output indicator. Hav- 
ing done this, C12 is then adjusted so 
that the maximum output is obtained 
without driving V2 into grid current. 
Increasing the drive to V2 further will 
adversely affect the stability without 
a significant increase in the drive to 
the pa. 


RFC 


Fig. 1—When the G3RKK Tx is used mobile 
le, the p.i, clamping circuit can be 
‘nally | de- 


Ry i 
contac 


With both bandswitehes put to 80 
metres and VR1 set to give 2.8 mA. 
grid current, the p.a. can be switched 
on. It should be possible to load it so 
that the cathode current dips from 
about 130 to 110 mA. as C47 is tuned 
through resonance. 

With the v.fo, valve removed, V6 
should hold the ‘anode current of V5 
to about 30 mA. Under these conditions 
€28, C47 and C48 should all be rocked 
from side to side. If the p.a. is stable, 
no variations in anode current should 
occur and, of course, no grid current 
should be registered.’ Also, under nor- 
mal conditions, variations of grid cur- 
rent when the anode circuit is tuned 
through resonance should be very slight 
and minimised by adjustment of the 
neutralisation control if fitted. ‘The 
voltages at the points given in Table 2 
should be measured, and the circuit 
conditions adjusted if any differ by 
more than about 10 per cent. 

When the rf. section is functioning 
correctly the modulator may be set up. 
With the pa. still running into a 
dummy load, an audio oscillator with 
a frequency of about 400-2,000 cps. 
should be fed into the microphone 
socket and VR2 adjusted to give about 
95 per cent. modulation. The a.c. volt- 
ages from the grids of V9 and V10 to 


‘any relay with a 2 mA. 
fated at the control vol 
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earth should now be measured using 
a valve voltmeter or a good rectifier 
type multimeter and VR3 adjusted 
until they are identical. 

With a microphone now connected, 
the volume control should be adjusted 
so that 95 per cent. modulation is just 
reached on speech peaks. This con- 
dition must be maintained whenever 
the transmitter is used. 

The t.v.i. trap is best aligned by very 
loosely coupling the output of the trans- 
mitter to the aerial socket of a tv. 
receiver tuned to the local t.v. chan 
—in the sense of “showing it some rf.” 


TABLE 2 
For assistance in fault finding 
and setting up, a number of voltage 
readings taken on the author's 
transmitter are given below. They 
are only intended as a rough guide, 
but will give some idea of what to 
expect. In particular, they will 
have to be intelligently adjusted if 
different h.t. voltages are used. 


‘Measurement Conditions: Band- 
switches in 20 metre position. Af. 
gain at minimum. Transmitter 
correctly tuned and loaded into a 
dummy aerial. Meter sensitivity 
10,000 ohms per volt. 500, 25 or 5 
volt range as applicable. All are 
dc. voltages to chassis. 


HT End of R3 150v. 
Vl Anode ee 80v. 
Screen poe 50v. 
v2 Anode .. 300v. 
Screen 280v. 
Cathode 6v. 
V3 Anode 270v. 
‘Screen 0-270v. 
Cathode lv. 
V4 Anode 820v. 
Screen .... . on 270v. 
Cathode .. .... a By. 
V5 Anode a. 450v. 
(Ht. end of RFC3) 
V5 Screen w. 150v. 
(This is critical) 
Cathode .. 
V6 = Grid 
V7 Anode 
Screen .... 
Cathode .. 
V8 Anodes 
Cathodes 
‘| Ses 
V10} Screens .... 
Cathodes 


Junction R27, R28 
Junction R28, R39 


Fig. Setting up the meter shunts for the 
HF-Band Tx. This takes care of all_neces- 
sary checks and measurements. See Table 2 


—and adjusting C49 for minimum in- 
terference. 

When loading up the transmitter, the 
best procedure is first to adjust C47 
for a dip in anode current with the 
dummy load connected. C48 is then 
tuned for maximum rf. output, and 
the procedure repeated until no further 
improvement can be obtained. The 
loading may then have to be reduced 
very slightly to give the best modula- 
tion characteristics. Then connect the 
main aerial and adjust the aerial tuning 
unit for maximum output, using an 
absorption wavemeter or s.w.r. meter 
as indicator (the latter is to be pre- 
ferred). A well matched coax.-coupled 
beam or dipole may be fed directly 
from the output socket of the trans- 
mitter. 

When first setting up the exciter and 
noting the aparoxinate setting of C47 
and C48 for the higher frequency bands, 
it is as well to use an absorption wave- 
meter to make sure that none of the 
tuned circuits is set up on the wrong 
harmonic. 

The transmitter as described and 
illustrated here has now been in opera- 
tion at G3RKK, with several different 
vo. systems, ‘over a period of six 
months, and reports on stability, speech 
quality’ and general performance have 
been most favourable. All that is re- 
quired now is an aerial system that 
will do justice to it! 

The writer hopes that anyone who 
copies this design will have many years 
of trouble-free service from it, and that 
other readers will at least have found 
something in this article to interest 
them. 

* 


HIGGINBOTHAM AWARD 


The Publications Committee decided 
that as no technical article for 1964 
merited the award, it would be better 
to broaden the scope of this prize to 
include meritorious service towards 
“Amateur Radio,” and so the Committee 
are very pleased to announce that 
Warwick Parsons, VK5PS, has received 
the first Higginbotham Award. 

It is very fitting that two men who 
have both contributed to “Amateur 
Radio” over such a long time should 
be named together. 

Much could be said regarding War- 
wick Parsons, better known as “PanSy,” 
but it is perhaps best summed up by 
the statement that this man has, over 
many years, devoted much time, has 
contributed ‘towards, and has given 
assistance and pleasure to many Am- 
ateurs and readers of “A.R.” During 
these years his own personal life has 
not been free from many problems, yet 
he has continued to provide a regular 
flow of Divisional news, much to the 
enjoyment of readers. 

The Committee congratulates War- 


wick for his service to “Amateur 
Radio.” 
bd 
ERRATA 


Readers are asked to amend the Aus- 
tralian D.X.CC. Countries List (“A.R.,” 
January 1965) as follows: 

Add: 9M2 (prior 16/9/63), Malaya. 

ce 9K3, Kuwait-Saudi Arabia, 
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TRANSMITTER FOR 70 CENTIMETRES* 


PRACTICAL DESIGN FOR UP TO 10 WATTS R.F. OUTPUT 


T[HE circuit here is of a 70-centimetre 

transmitter designed by G3NNG 
and shown in the February issue of 
“QAV,” of the Harwell (AE.RE.) Club 
group. Capable of an output of 8-10 
watts on 432 Mc. the DET24 is in a 
resonant cavity, details of which are 
given in Fig, 2. 


In some notes on the circuit, G3NNG 
makes the following points: All earthy 
pins should be soldered direct to chassis 
and the wiring kept short and direct. 
The first A2521 could be replaced by 
an E180F with only a slight reduction 
in output. A good screen should be 
soldered across V3 and V4 sockets to 
ioslate inputs from outputs. In the case 
of V4, the screen forms part of the 
trough for L5. 

Rf. chokes must be used as specified, 
and both heater leads of V3 and V4 need 
to have chokes wound to the dimen- 
sions given for RFC1; similarly, the 
heater side of V5 has chokes as speci- 
fied for RFC4. 

Grid drive is controlled by RU, and 
is set for maximum output at anode 
currents up to 12 mA.; about 3-watt of 
drive should be available for the p.a. 


“Reprinted from "The Short Wave Magazine,” 
May, 1964. 


Fig. 2—Cavity Resonator. 
Iain. o.d., with 1/16th-in, wall, 


ting, 1%4-in. diameter brass 
‘one-thous. mellnex or 


P—Probe, for taking off rf. 

Notes: Construction can be in brass or copper, 
‘Anode of DET2M4 clamped by disc to line 
to Keep seal cool, Outer cavity Sie ins. 
inside diameter by 3% ins. long. P.a. h.t, 
fed to rod fixed to inner line. 


Va} EOF va. A2s24 


Circuit of the 430 Mc. Transmitter designed by G3NNG, with a DET2% in a cavity resonator 
ig. 2) as the straight-driven p.a. (V5), capable of up’ to 10 watts rf output, Note that 


modulation is applied simultaneously to the anodes of driver and amplifier. This has been a 
particularly successful 70-centimetre transmitter design for the Harwell Club group, having won 


them three 430 Mc. contests during 196: 


Note that in this circuit V3 should also be shown as 


taking heater chokes. 


Rio — 2,200 ohms. 
R11 —5,000-ohm ‘drive potentiometer. 
Ri2— 8,200 ohms. 
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18 turns 26g, %-in, diam., slug- 


13-216 Mec.: 1% turns 20g, %-in. diam., tap 
%-in. from cold end. 
14-216 Mc.: One turn 20¢., %-in. diam., with 


Yin. anode lead. Tap %-in. from cold 


end. 
15432 Me.: 5%-in. length of %-in. diam. 
‘copper rod. in one-inch square trough; 


supporting. 

RFC4—As RFCI, but 10 in. length Mg. 

Note: Ri. chokes as RFCI als in heaters V3, 
‘V4; as RFC4 in heater of V5. 


The DET24 grid is mounted in a brass 
ring which is insulated from chassis 
by mica or melinex sheet_to form the 
decoupling capacity C21. Care must be 
taken to ensure that no excessive mech- 
anical strain is placed on the valve in 
its mounting, or the glass-metal seals 
may break. ‘The key to the construc— 
tion of the cavity is given with Fig. 2. 

GS3NNG reports that this neat design 
has been in use for about 18 months 
with reliable and most satisfactory 
results—indeed, all who may have 
worked the Harwell group on 70 Cm. 
field day occasions will have heard this 
particular transmitter, which won the 
AERE. boys three ‘430 Mc. contests 
during 1963. So it does work! e 


bd 
MODIFICATIONS TO THE 522 


(Continued from Page 3) 


This amount of C did not give enough 
variation to compensate for the average 
crystal to be brought to the net fre- 
quency, 

It might be added that unless the 
final frequency is within 1,000 cycles 
of the net frequency copiability is 
rapidly lost when the distances be- 
tween mobile and base are increased 
beyond approximately five miles, 

When the frequencies are netted 
within this amount the range is con- 
siderably extended, particularly under 
weak signal conditions. 

Also, unless the ratio detector or 
discriminator is at centre net frequency 
in a mobile vehicle, ignition and elec- 
trical hash will not be rejected by the 
discriminator, which will also tend to 
make the received signal uncopiable, 

After experimenting with several 
crystal oscillator circuits, the original 
circuit was modified to the accompany- 
ing circuit and has been found to pro~ 
vide the best results to date, consistent 
with output and giving frequency var- 
jation of approximately 500 cycles at 
the crystal fundamental frequency with- 
out putting the oscillator out of oscil- 
lation. 

Providing the crystals are slightly 
high in frequency to start with, this 
frequency shift ‘at the fundamental, 
multiplied by 18 times, is sufficient to 
adjust the crystals to the net frequency, 

It is hoped that this further informa- 
tion may help to avoid some of the 
teething troubles of multi-channel 
operation which have been experienced 
in the modification of this equipment 
at this QTH, when more than one chan- 
nel operation is necessary—as it has 
become in Melbourne recently. 

This modified unit has been in opera- 
tion for some considerable time as a 
base unit and has been left running 
on the 145.854 Mc. VK3 channel A 
frequency almost continuously while in 
the shack, with excellent results on all 
other channels, and has proved to be 
comparable with the commercial 10- 
watt fm. mobile unit. e 


AMATEUR FREQUENCIES: 
ONLY THE STRONG GO ON— 
SO SHOULD A LOT MORE 
AMATEURS! 
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NEW TIME SIGNAL 
SERVICE 


A new time signal service, broadcast 
to all parts of Australia by short wave, 
has been introduced by the Australian 
Post Office. 


The signals, broadcast from Post 
Office transmitters at Lyndhurst in Vic- 
toria, are sent out each second, 24 hours 
a day, except for short breaks for 
transmitter and frequency changes. 


The signals are a series of pips sent 
out at one-second intervals with the 
minutes marked by the elimination of 
the 59th pip of each minute. A record- 
ed voice identifies the station, VNG, 
during the first minute of each hour. 


‘The signals are generated by special 
equipment designed and produced by 
the Post Office Research Laboratories 
and are accurate to better than one 
hundredth of a second. 


‘The equipment is housed at the De- 
partment’s speaking clock installation 
at the City West Telephone Exchange 
in Melbourne, and is connected to 
Lyndhurst by land line. 


The service is broadcast on frequen- 
cies of 5425 Ke. and 7515 Ke. between 
10.15 p.m, and 8 am., and on 7515 Ke. 
and 12005 Ke. between 8.15 a.m. and 
10 p.m. This ensures a day and night 
coverage throughout practically ail 
areas of Australia. 


Repairs to Receivers, Transmitters; 

constructing and testing; xtal conv. 

any frequency; Q5-ers, R9-ers, and 
transistorised equipment. 


ECCLESTON ELECTRONICS 
146a Cotham Rd., Kew, Vic. Ph. 80-8777 


TRANSMITTING COMPONENTS 


Stocks Famous American Components 
See adverts, in “Amateur Radio,” Feb./Jul. '64 


JAMES BERRY 


& COMPANY 
lins Street. 
Rawson Pl. 


SILICON DIODES. 


Guaranteed, Tax Pald, Post Free. 
04 0.75 15 30 200 


3/6 4/6 
2/- 5/— 20/6 
4/- 5/6 23/6 
4/- 1/8 26/- 
5/9 
5/9 
8/6 


V.hf. Point Contact 2/9 ea. 
‘Sov./ia, Junction type 2/- ea. 


Elactronics Abssociates 


26 VIEW ST., HOBART, TAS. 
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NEW CALL SIGNS 


ocropER, 1964 
VEIUN-J. A. Robb, 25' Discovery St, Red 
VEIBAF-8. EC Hodsing, Highway Motel, Hol 
; » Highway - 

rock. 


VK2BCL—R. A. Love, Flat 1, 15 Hereward St, 
‘Maroubra. 

VK2BEN—J. D. Blalock, 1 Thorpe Ave., 
‘Queanbeyan. 

VK2BPY—P. R. Young, 2 Iredale Ave., Cre- 
morne. 

VK2ZHJ—J. F. Heron, Collwood Cres., Orange. 

VK2ZMF—M. i. Francis, Hill St, Scone. 

Como” Pae., 


8 Walter St., 

vale: ‘C/o. Containers 

240 Geelong Rd., West Footscray. 

VKSPN—C.” K. Constable, #4 Cityview Rd. 
North Balwyn. 

VKSQA_R. D. Glasser, 306 Wattletree Rd., 
‘Malvern. 

VK3QF—T, N. Diviney, 3 Dalny Rd., Murrum- 


‘T, Webster, 79 Pearson St., Sale. 
VK3ZBJ—G,'S. Jennings, 555 High Street Rd., 


‘Mt. Waverley. 

VK3ZFG—A. E. Hiscock, 3 Whitmuir Rd., 
Bentieigh. 

VESZHATE. F. Blake, 62 Riddel Pde., Elstern- 


‘wiel 

VKSZHL—G, H. Loft, 38 Hopwood St., Echuca, 

VKAIL—A. G. Lewis, 30 Bates St, Bundaberg. 

VKAZHB—F. H. Birkbeck, Flat 2, Haymarket 
St, Hyde Park, Townsville. 

VKAZJP_J, 5. Perryn, 39 Woondooma St, 


‘Bundaberg. 
VEAZLTL. , Tully, 120 Vietoria St, Fatr- 
el 


field. 

VK(ZMG—G. W. McLucas, Station: 323 Bour- 
bong St., Bundaberg; Postal: P.O, Box 
510, Bundabers. 

VKAZRW—R. C. Wright, 119 Elliott Heads Rd, 


Bundaberg. 

VK5SAU_W. E. ‘Catchpoole, 14 Church ‘Tee., 
Walicerville. 

VKSNC_K. G, Ellis, B.C.A. Society, Control 
Station, Ceduna. 

VKSOL—R. E! Maricle, 1 Stanhope St, West 


Beach. 

VKSZRW—R. W. Humphrys, C/o. S.A. Rail- 
ways, Lyndoch. 

VKS5ZRS—R.’S. Langhans, 92 Parry Ave., Som- 


‘erton Park. 
90 Portland Ave. 


VKSZHH—M. K.- Rogers, 

Darlington. 
‘YKSZJC—J. C. Vayne, O'Loughlin Tee., Ceduna. 
VKOZEJ_J, K. Holt, 218 Flinders St, Mt, 


A. Pretty, 16 Garden Gr., Laun- 
ceston. 


VKIZRS—R. E. Schulze, Valley Rd., Devonport. 

VK7FG_C. “H. Ranft, 12 Lime St,” Launceston, 

VETZGM_—G. " P. Casson-Medhurst, 9 Beach 
Ra., Sandy Bay. 


Stockists of Radio and Electronic 
Components for the Amateur 
Constructor and Hobbyist 
First Ring, Write or Call on 


wILETAM W/ILL[S 282 


428 Elizabeth St., Melb’ne. Ph. 34-6539 


GELOSo 222 Transmitter, 80-10 mx, 
mint condition, £60. Phone 314- 
6760, VK3AHT. 


WAN 120 Tribander, in-built speak- 
er, covers 3.55 to 3.6 Mc. 7.0 to 
7.15 Me. and 14.05 to 14.35 Mc. Instruc- 
tion book and factory packing. Good 
condition and in current use. Price 
£150. VK3ARP, WL 1184 or write 7 
“Kyora Pde. North Balwyn, Vic. 


Minimum 5/-, for thirty words. 


Extra words, 2d. each. 


Advertisements under this heading will _be 
accepted only from Amateurs and S.w.l's, The 
Publishers reserve the right to feject_ any 
advertising which, in their opinion, 1s of a 
commercial nature. Copy must be recelved 
at P.O. Box 36, East Melbo C2, Vie. 
by Sih of ‘the month and remittance ‘should 
jeompany the advertisement, 


‘OMPLETE 10-80 mx 150-watt s.s.b. 

station. Heathkit s.s.b, adaptor, two 
6DQ5s linear, vox, u.s.b./l.s.b., power 
supplies, AR7, product detector, spare 
coil boxes. All in 3 ft. standard rack. 
Other gear. See operating. £100 ono, 
J, Mabbitt, 198 Foote St., Templestowe, 
Victoria. 


FFOR SALE: Complete Table-Top Sta- 

tion consisting of Hallicrafter HT37 
am., s8b, 10-80 mx; Rx Drake 2B. 
Both these units as new, having very 
little use. Owner going’ QRT. £500, 
J. Martin, P.O. Box 239, Bairnsdale, 
Victoria, 


For SALE: Cossor Scope, model 

1039M, good condition, 23” tube, 
5-step time base, 10 c/s. to 50 ke. 
syne,; Y ampfi. gain: 75, 25 c/s, to 120 
ke.. 20. 25 c/s. to 1.5 Mc. 30% down. 
£40 or best. K. Aggett, 2/9 Allen St,, 
Glebe, Sydney, N.S.W. 


FFOR SALE: Hallicratters model SX111, 

selectable sideband receiver, a.m, 
cw., ssb,, double conversion, selectiv= 
ity 0.5 to 5 ke., six Amateur bands, 3.5 
to 28 Mc. plus 10 Mc. band for WWV, 
100 ke. crystal calibrator, factory con= 
dition, £200, Geloso Transmitter, type 
G222TR, 6146 final, plate modulated, 
35 to 280 Mc. perfect condition, £75. 
Hi Watts, 4a Phillip St, Toowoomba, 


FFOR SALE: Hammarlund HQi40-XA 
Receiver, 500 Ke.-30 Mc, band- 
spread 80-10 mx, Kokusai mechanical 
filter with switched crystal b.o, giving 
excellent s.s.b. reception, 100 ke, crystal 
cal, S meter, good condition, £120. 
VK2AXB, 114 Attunga Rd, Newport, 
NSW. 
GELL: “Courier” 16-tube ss.b. Trans- 
ceiver, Collins mechanical filter, 


parallel 6146s linear, 14 Mc. compact 
ptt, good DX getter, with tubes, man- 


ual, no power supply, £100. VK4DO, 
Hobler, 190 High St. Rockhampton, 
Queensland. 


GELL: Oda parts—engraved panel R. 
& H. July '62 Rx, somewhat modi- 
fied; VCRI38A crt; valves two 6SH7s, 
655, IK5G, 3S4, 80, 1R5, 1Q5GT, 174, 
6AU6 with socket, ‘shield, 6SN7GT, 16 
other miniatures ‘of unknown. origin; 
Tranny, 150 a side at 30 mA., 6.3 at 2a; 
Caps: 2 x 4 uF. at 240 vac, 2,000 uF. 
500 uF, at 12v., 150 ul, at S0v. 
containing 4%, 2 x 57, 3 x 
a. at L KV. block, 3 x 6.25 ui, at 1 KV. 
block, electro-mag. speaker, large chas- 
sis, etc. good for parts only. £7 the 
lot or offer. Wanted: 3 el. 20 mx, pref. 
with rotator and feeders, Offers to 
WIA-L5067, 12 Fuller St, Walkerville, 
S.A. Ring 65-2050. 
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@ TRANSISTOR 
IGNITION SYSTEMS 


Mark 2 Hi-Fire—Ready to use, 
complete one-piece unit: 

Positive Earth £23/18/0 
Negative Earth £22/10/0 
Plus 124% Sales Tax. Pack & Post 5/-. 


Please state whether 6 or 12 volt re~ 
quired. Enquiries welcomed for Tacho- 
meters, complete or in kit form. 


@ RADAR 
TELEVISION 
TRANSFORMERS 


Available from stock: Line output 
and Frame Output to suit all 
makes. Changeover Service avail- 
able on L.O.P. Power and F.O.P. 
Transformers. Write or call for 
lists. 


e@ V.U. METERS 
VR-3P 3}” Square. Scaled —20 to 
+3 at— 

70’. 
Sales Tax Exempt. Pack & Post 1/-, 
E,W.16—Edge Reading Style 34” x 
1”, Scaled —20 to +3 at— 

85/- 


Sales Tax Exempt. Pack & Post 1/-, 


WARBURTON FRANKI 


@ TRANSFORMER 
RECTIFIER SETS 


A. & R. Transformer and Match: 
ing Contact Cooled Rectifier. Out- 
put: 250 v.dc. at 60 mA. Much 
cheaper than ordinary transform- 
using valve rectifiers, or silicon 
for instruments. 
ios, amplifiers, ete. 

36/- set + S.T. 124% 
ALSO— 
Low Voltage Sets—Transforme: 
and Rectifier to give output of 
12-15 volts at 2 amps. Suitable fr 
model trains, transistor radio 
power supplies, ete. 

4V- set + ST. 124% 


@ SILICON DIODES 
400 P.LV. at 1 amp. 
Made in U.S.A. 
6/3 each + S.T. 25% on 
70/- doz. + S.7. 
SPECIAL OFFER— 
Lots of 50 


£13/10/0 + s.r. 


220 PARK ST. SOUTH MELB., VIC. 


@ TRANSFORMERS 

Prim.: 240v., See.: 900. at 100 mA, 

Housed in heavy metal case with 

mounting feet 8)" x 4” x 23". Fly- 

ing lead connections. Weight 114 

Ibs. Few only to clear at— 
35/- 


including Sales Tax. 


@ GRID DIP OSCILLATORS 


“Q” Max, Model GDO-2 
Made in England 
Eight Frequency Ranges from 1.5 
Me. to 300 Mc. May also be used as: 
1. Absorption Wavemeter. 
2. Phone Monitor. 
3. Oscillating Detector. 
4. Signal Generator. 
£30/7'6 


Plus 124% Sales Tax. Pack and Post 2/6 


Plus Freight. 


@ 50,000 OP.V. 
MULTIMETER BARGAIN 


Sakura TR-18 measures— 
. Volts to 1,000. 


+20 to -+36, 
0,001 to 0.1 «F, 
0 H. to 500 H. 


e: 
£8/10/0 


Plus 124% Sales Tax. Pack & Post 2/-. 


@ PANEL METERS 


MR2P—Size: 1%” Square:— 


0-1 mA. 29/6 S.'T. exempt 
0-500 uA. 36, y 
0-50 uA. AS son | seh 


Plus Pack and Post 1/- each, 


@ PROTECT your premises 
with the 
SCOTT ELECTRONIC EYE 


A.C. mains operate 
Light Source and E 
with power sup 


hardware wire: Use 
across doorway or other openings up 
to 25 ft. wide. 

£16/13/4 

Plus 123% Sales Tax. Plus Postage for 


weight of 4 Ibs. 


PHONE 
30 lines 


69-0151 


@ Please include postage and freight with 


i x 
TRADE 

te 

= ALSO 
k=%8 SUPPLIED 


Wa 
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AWV 2aLP4 


THE NEW DIMENSION IN TELEVISION 


@ New aspect ratio which © Greater width in relation 
approximates to the stan- to height gives a screen 
dard film aspect ratio of area 16.8% larger than a 
3:4; you see more of the typical 23” tube having 
picture. the same height. 


Integral shaped plate- 

glass protective panel, @ Advanced AWV Premium 
resin-bonded to the tube Quality techniques ensure 
face; specially - selected a product of the highest 
resin has the same refrac- excellence and reliability. 
tive index as glass. 


AMALGAMATED WIRELESS VALVE CO. PTY. LTD. 
SYDNEY MELBOURNE BRISBANE ADELAIDE 
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